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PEEFACE. 



In submitting this book to the public, its imper- 
fections and shortcomings rise most prominently 
before my mind ; but as to point these out to the 
reader at the outset would be a very unsatisfactory 
subject to him, and no excuse on my part for their 
existence, I shall leave them to his tender mercies as 
they occur to him, and endeavour to propitiate him 
by saying, that the work was commenced some years 
ago for the sake of settling my own ideas upon the 
matters it refers to : at that time I had no intention 
of publishing, but meeting with so many persons 
since then, some educated in the same profession as 
myself, who had thought much upon the subjects it 
concerns, and, like myself, found in them much to 
perplex and astonish as well as to interest ; and others 
who, though they have not been obliged to study such 
subjects, have often found their minds occupied in 
attempting to understand and explain the pheno-^ 
mena treated of in this volume ; it occurred to me, 
that, perhaps, the sort of synopsis (for it has little 
more pretension) now offered might prove useful, as 
well as interesting, to those who like to pry into the 
mysteries of nature. 
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I lament that so little, in explanation of these 
mysteries, can be said ; still it is generally useful to 
know what there is that we do not know, and how 
far explanation may be carried, especially that we 
may avoid that too common disposition to throw a 
veil of mystery, and sort of almighty incomprehen- 
sibility, over subjects which are really, perhaps, 
capable of reduction to the eflfect of general laws, 
without the possibility of detracting from that reve- 
rence which belongs to the mysterious omnipotence 
of the Deity. 

An apology is due to those who profess meta- 
physics for the very scanty and general manner in 
which the mental phenomena are treated of; but I 
wished to avoid metaphysics as much as possible, 
and to deal more with tangible things, without how- 
ever the least disrespect to such admirable models of 
composition and thought as the works of Stewart 
and others. I could have wished, however, to have 
given a more extended view of the opinions of the 
ancients as regards life and mind ; but other engage- 
ments have prevented my being able to give suffi- 
cient time to make myself well acquainted with that 
subject, even did the intention of the work admit it. 
I would therefore refer the reader to the extensive 
work, by Carl Von Ritter, ("Manual of Philoso- 
phy,'' translated,) to Cudworth's " Intellectual Sys- 
tem,'' Harris's "Philosophical Arrangements," and 
other works* 
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By the general reader too I fear the little anatomy 
which appeared almost indispensable, will be thought 
prosy and out of place, but it seemed necessary to 
say thus much as to certain parts of the brain, if 
it were only to show that they are easily distin- 
guished, and that the organ is above all others most 
curiously and delicately formed. 

It would be rather absurd to make pretensions to 
originality in a work like this, founded so much upon 
general views and upon what has been done by others, 
but in the treatment of the subject of " mind," the 
reader will find opinions expressed, and terms made 
use of in reference to ideas and consciousness, which 
would appear to have been taken from Miiller without 
acknowledgment ; I therefore explain, that this part 
was written essentially as it now stands, before the 
part of Dr. M.'s physiology upon the subject was 
published. 

In conclusion, I must beg it will be remembered 
that this book is intended* for the general reader, 
for those who are sometimes mystified or shallowly 
enhghtened by the confident explanations of ma- 
terialists, over-chemical chemists, phrenologists, and 
mesmerists, and not for finished students of anatomy 
and physiology. 

Golden Square^ 
Jan, 1847. 
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PLATE I. 

Fig. 3. — A Vertical section in the median plane, of the brain, lesser 
brain, pons varolii and medulla oblongata ; the parts being in their natural 
position; (after Soetnmerring,) A. B. C. the hemisphere and the convo- 
Intions apon it, B. being the anterior, and C. the posterior lobe. D. the 
cerebellnm or lesser brain, £. the continuation of the spinal marrow, called 
the medulla oblongata. F. F. the corpus callosum in section. In the cut 
surface of the lesser brain D. the appearance called the arbor Titee is seen. 

Fig. 2. — Represents a cross section of the hemispheres, (after Arnold,) in 
which the grey B. and white matter A. of the brain are shown, and the 
depth and kind of form of the sulci forming the convolutions : at the upper 
part 18 seen the fissure separating partly the two hemispheres, but not en- 
tirely, on account of the corpus callosum, C. which is seen in section 
passing across and uniting them. 

Fio. 1. — Represents the fibrous structure of the brain (after Mayo,) the 
fibres are seen ascending from the cord*D. and the cerebellum C. C. and 
passing into the hemispheres, radiating in every direction and ending at the 
grey matter of the convolutions. 

Fio. 4. — Represents the form of the brain in the human embryo at the 
7th week, in which the comparatively small size of the hemispheres a. is 
remarkable. 5 and 6 are the same at the 12th week, a. the cerebrum, b. 
the corpora quadragemina, c. cerebellum, d, the enlargement of the me- 
dulla spinalis: in comparing these with Fig. 7, 9, 10, 11, which represent 
the perfected brains of fishes, reptiles, and birds, the resemblance between 
them is seen, especially in the parts not overlapping one another. 

Fig. 7. — Posterior view of the brain of a common fowl, the same letters 
referring to the same parts as in Fig. 4, 5, 6.— Fig. 8, lateral view of the 
same. 

Fio. 9. — Brain of a turtle. — 10. lateral view of the same. 
11.— Brain of a perch. — 12. lateral view of the same. 

PLATE II. 

Fio. 1. — A compound polype, multiplying by shoots like a plant. 
2.— Section of a polype, showing the commencement of a bud. 
3.— The same in progress. 
4.— >The formation of a new creature almost completed. 



X DESCRIPTIONS OF PLATES. 

Fig. a. b. c d. — A polygaatric animalcule in process of multiplying by 
spontaneoQS trans?ene division, d. The division nearly completed. 

Fio. 6. — Exhibits the formation of new creatures in the Nais proboscidea, 
by segments in the parent animal, proceeding to complete division. 

Fio. 6. — The development of spores (seeds) by division of the tubular 
cells in Penidllum glaucum. 

Fio. 7. — ^The formation of new cells in the fungus of yeast, a very simple 
plant formed of cells ; the new cells are seen forming at the end of the 
upper parent cells. 

Fio. 8a. — An ovimi of one of the higher mammalia ; at the upper part 
is seen the little germ of the future animal. 8b. is the seed of a plant, in 
which the germ is also shown ; the remarkable analogy between the two is 
evident. See p. 59 ante. 

Fio. 0. — ^The Ulothrix Zonata (after Kiitzing.) a. a portion of the plant- 
discharging its yegeto anunalcules. b, these creatures (?) much magnified, 
in various states of progress into a thread, c. a young plant three or four 
days old. See p, 45. 

Fig. 14. — The animalcules observed by Meyen in the cells of the 
antheridia of Mosses. See p. 17. 

Fig. 10. — ^The cells of the epitheliuip of a serous membrane magnified 
410 diam. (after Henl^,) an example of definite form and structure in an 
insensible tissue of the living body, possessing neither blood-vessels nor 
nerves. They form the cuticle, and are found upon other sensitive sur- 
faces besides the skin. 

Fig. 11. — Cih'ated epithelium-cells from the lining membrane of the 
nose, magnified 300 diameters. 

Fig. 12. Ciliated epithelium cqjls, from the mouth of the frog, magni- 
nifled 800 diameters. 

Fig. 13. A copy of the head given by Dolce. — See p. 175. 
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Page 21, line 28, C. Nutrition should be e. Nutrition, 
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BODY AND SOIJL. 



PART I.— LIFE. 



INTRODUCTION. 



General comparative View of animate and inanimate JBodieSy 
exhibiting differences between them; Rapid View of the 
Scale of lAfe ; the peculiar nature of the Vital Operations 
enforced. 

Before entering upon the subject of the vital phe- 
nomena and their cause, it will be desirable to pre- 
pare the reader somewhat, by examining the chief 
characteristics of living objects ; in order to this, let 
us proceed to compare some of the piroperties of 
bodies, and endeavour to point out some of their 
differences. 

Liability to change is a remarkable character of 
living bodies : a rock of granite remains, after the 
lapse of centuries, unchanged ; but the most gigantic 
tree may be said to live but as it decays, and its 
existence is accompanied with numerous changes, 
inseparable from its constitution as an organized 
object : it grows, flourishes, arrives at its maximum 
of strength and beauty; but impelled by the pro- 
cess of change, its beauty wanes, decay commences, 

B 
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and the lofty oak is mingled with the dust of the 
earth, so that no eye can see where it stood. This 
disposition, then, is a grand and distinctive feature 
of animal objects. 

But though so dependent, as it were, upon 
changes, and in feet, progression towards decay, 
yet living things have a remarkable faculty of re- 
sisting physical agents, which is not possessed by 
inorganic bodies; and what still more excites our 
curiosity, this faculty is possessed only while they 
live. Several kinds of plants have been found 
living with their roots in the water of the hot 
springs, the temperature of which was 1 74° F. ; and 
even in the boiling springs, many Confervse and 
water-plants are found. Some also have been dis- 
covered flowering in full luxuriance on the crater of 
a volcano, in ground the temperature of which was 
210® F. Hunter discovered, too, that plants have a 
power of sustaining a certain temperature above or 
below the surrounding atmosphere, according to the 
weather, and that the sap of a tree might be frozen 
when extracted from it, though not, if contained in 
the living tree. But animals have a still higher 
power of resistance ; fishes have been found living 
in water at the temperature of 158°; and Humboldt 
saw fishes thrown up alive from a volcano, in water 
and steam of 210°, enough to have boiled them, if 
not protected by their life. The experiments of 
Blagden and Fordyce on entering ovens are well 
known and will occur to the reader; that too 
in which the French girl entered her own oven, 
remaining ten minutes, and then bringing out a 
thermometer at 288^ is a surprising example of 
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this protective endowment. The reverse of these 
experiments is seen in cases where animals are 
exposed to very low temperature, as in frozen ser- 
pents and eels, and hybemating animals ; in these it 
is very remarkable, that if the temperature be re- 
duced below 70® the creature is revived. 

In addition to these instances in regard to tempe- 
rature, living animals have the power of resisting 
other agents; worms may live any length of time 
in the stomach of animals, subjected, of course, to 
the gastric juice ; it is common also to find this 
powerful solvent has acted on the coats of the organ 
itself after death. These are all well accredited facts, 
and exhibit the peculiarity of the vital conditions. 

Inorganic substances are either composed of va- 
rious matters mingled together without any sort of 
arrangement, or of homogeneous matter arranged 
in certain forms, such as crystals : the first seems to 
be the result of accident, the other exhibits a very 
remarkable regularity, in obedience to certain laws. 
If solutions of different crystals be mixed and ex- 
posed to evaporation, so as to allow them to return 
to their original form, the crystals resulting are not 
compound, but each is simple and pure, both in 
form and composition; a force of selection or ar- 
rangement of particles has been in action, and pro- 
bably maintains their proper form : of this, how- 
ever, we shall find occasion to speak again. 

If we break a piece of granite, and examine its 
intemd;! arrangement, if such it can be called, we 
observe that it is composed of various particles of 
different kinds, mingled together without any de- 
gree of order ; but if we examine a piece of wood, it 
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8 INTRODUCTION. 

inorganic substances, and these are bo far charac- 
teristic of living bodies, as fibrin, albumen, gelatine, 
&c. ; these substances, although formed of the gene- 
ral elements we have spoken of, yet, it is supposed, 
owe their properties to a peculiar arrangement of 
them, which chemists call " constitution^^ and which, 
in all probability, is dependent upon the vital in- 
fluences they have been subjected to. It cannot, 
however, be said at present how far heat, light, and 
electricity are concerned or not in the constitution of 
these substances, yet we imagine it would be diffi- 
cult to produce any of them without the agency and 
influence of life and vitalized tissues. Several eirii- 
nent chemists think they have succeeded in producing 
organic compounds by artificial processes ; but their 
results have not been confirmed.* 

There is an important and remarkable difference 
in the chemical composition of animate and inanimate 
bodies. A mineral, as for example, carbonate of lime, 
is composed of two substances united to form another, 
which has different properties from either of its con- 
stituent elements ; such a union is called by chemists, 
** bi-elementary composition." But an animal sub- 
stance, as for instance, carbonate of ammonia, is com- 
posed of four elements instead of two, viz, carbon, 
oxygen, hydrogen, and nitrogen : this kind of com- 
position or chemical union is universally found in 
organic bodies. 

Another character of organic bodies is, their com- 
hustibility ; we can burn wood, or hair, or silk, or 
flesh, but it would be very difficult to bum granite. 
The rationale of this phenomenon, although chiefly 

* See Muller, p. 3. Vol. I. 
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to be found iu the affinity of the components of 
organic bodies for oxygen, nevertheless involves in- 
tricate points in chemistry, which it is not convenient 
here to enter upon ; the fact is enough for us at 
present. 

We have before said, that a cellular structure, ca- 
pable and adapted for holding and containing fluid, 
is a distinguishing character of living subjects. In 
minerals, fluids are sometimes found enclosed within 
the structure, but these are merely " imprisoned," 
and are not necessary to the properties of the mine- 
ral. This compound arrangement forms the basis 
and substratum of life or vital manifestation : the 
conjunction of fluids and solids is of the greatest 
importance, for if the living structure be deprived 
of its fluid, it no longer exhibits signs of life. If a 
polype be dried, it will no longer exhibit signs of 
life, but if moistened again, it recovers its life. This 
fluid is aqueous, four-fifths of the weight of all the 
tissues being water ; it is the same, so far as we are 
able to analyze, as any other water, and we can 
separate it from animal or vegetable tissues as 
water; yet we are not justified in concluding that 
it exists in them in the common form with which 
we are all familiar, for we cannot perceive it there 
as such. 

The use of fluids in the living structure is evi- 
dent ; we know that solution is the simplest form in 
which oi^anic matter appears ; by this means, aided 
by the beautiful machinery of the circulation, or- 
ganic particles are supplied to the living structure. 
The air-plant, as it is called, flourishes suspended by 
a thread in the air, having tlie ]iower of deriving 
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nourishment from the air and the moisture it con- 
tains. The little globular infusory animalcule, con- 
sisting merely of a transparent globule or vesicle 
filled with fluid, is the lowest example of animal life, 
and in its economy bears a close resemblance to the 
air-plant or the Fuci ; it derives its nourishment simply 
by imbibition through its sides or surface. In the 
polype, a small animal shaped like a bell with the 
small end fixed, the nutrient fluid flows over it, and 
is kept some little time in contact with it, by the 
cup shape of the creature ; in sponges and corallines 
a similar form is seen. In the " branch polype'^ we 
first see a cavity in the centre of the structure, into 
which the fluid containing nutriment flows ; ascend- 
ing the scale, we find that as the state of organized 
structure advances, (in those we have alluded to, the 
structure is little more than homogeneous, simply 
cellular, and perhaps scarcely to be distinguished 
from that of plants,) and as other structures and 
complicated organs require to be formed and nou- 
rished, the provision for nutrition becomes highly 
complicated and mysterious ; a central cavity is pro- 
vided, in which curious and inexplicable changes 
are effected upon the organic particles taken as food, 
and perhaps a quality of vitality is conferred upon 
them ; they pass into tubular vessels, which convey 
them to the most distant parts of the body, where, 
in a mysterious manner, they become identified with 
the living structures, and for a time perform the 
duties of living particles, until, by the process of 
constant change to which we have alluded, they 
become eliminated and set free, either by the ordi- 
nary process of waste during life, or by the decom- 
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position occurring after death. The process of or- 
ganization is called by some physiologists, deposition, 
and by others, secretion ; but it remains to be ex- 
plained, how organic particles are vitalized, and then 
how they are assimilated to the various tissues and 
structures of the body, how they are organized, in 
fact. 

It may be said that all this is very clear and easy 
to be understood, and quite in accordance with na- 
tural laws as affecting bodies generally ; that the 
structure of an organic body is not more complete 
than that of a crystal, in which we saw a force of 
selection exists, for it is well known how particles 
may be added to like particles by foTCe of aggrega- 
tion ; and are not our bodies nourished by the sup- 
ply of similar particles to those of which they are 
formed, a )jhenomenon not beyond explanation by 
the laws of natural philosophy, and which might be 
anticipated ; that like all particles of matter, when 
death occurs, so the matter of our bodies is restored 
to the general mass and returned to the general 
"storehouse of nature;" but yet it would remain to 
be shown why the vital processes of which we have 
treated should not continue in operation in the same 
structure for ever, at least as long as this mundane 
condition exists, which is not the case, for we know 
that plants and animals certainly have not been in 
existence for ever ; they were created, an occurrence 
incompatible with an eternal existence. 

These remarks lead us to speak of another attri- 
bute of living bodies, their mode of origin. We can 
create a mineral, qr chemical compound, by the 
bringing together and union of its elements, but 
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the same result cannot be effected with the elements 
of an organic structure. No mineral can be said to 
have the property of creating any thing like itself 
in properties and qualities, but all living things are 
endowed with this power, possessing it in virtue of 
their life. 

We have seen, then, that certain phenomena are 
due to the existence and operation of a principle 
distinct from and unlike any thing connected with 
the material world ; by this we do not mean to up- 
hold the doctrines of the vital principle school, or 
those which teach the entity and substance of " Zi/J?," 
but employ such an enunciation in order to lead the 
reader gradually to entertain an idea of " mind'' 
and thought, by showing the analogy between the 
principles, so to speak, of " life'' and " mind.'' As 
to the source and cause of such a principle, we must 
be content to confess our ignorance, and admit that 
the grand and stupendous idea of " life" was con- 
ceived by the Supreme Intelligence, and the union 
of vital properties with matter in the human body 
was designed to exhibit the most wonderful thing in 
the universe — the action and manifestation of the 
human spirit with all the mysteries evolved by 
thought and emotion. 

But we proceed to speak more particularly of the 
vital operations, the existence of which, as a distinct 
fact, we have endeavoured to render evident and 
comprehensible. 
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A. Phenomena of life that viay be observed and 
studied. — Certain phenomena may be mentioned as 
the general result of organization, both in plants and 
animals ; these are, " excitability/' " development," 
" growth," " maturity," and " propagation," with 
" decline," " dissolution," and " decay :" — ^it might 
be desirable to enumerate the differences between 
plants and animals, but as they do not especially 
concern our general purpose, we shall only first 
state that there are other properties peculiar to ani- 
mals, and which are consequently called " animal ; 
they are " sensation " and " voluntary motion, 
with some others which need not be specified at pre- 
sent. 

We shall commence the consideration of these 
phenomena with that which may be looked upon as 
the nearest link to those exhibited by inanimate ob- 
jects, and one of the simplest vital effects, viz. 
** Motion :"— 

a. Certain movements are seen in plants which 
are dependent upon their vitality, and may be called 
vital phenomena, as the motion of the sap, the 
turning towards the light and sun, climbing by va- 
rious hooks and tendrils, and the extension of their 
roots; with the various motions in the Mimosa, the 
action of the Fly-trap, and the interesting effects 
visible at the time of impregnation in flowers. 
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Amongst the most remarkable and interesting ex- 
amples of this function maybe mentioned the rising 
of the water-hly flower above the surface of the 
water in the morning, and its retiring at sunset be- 
neath the water witli its flower closed; the move- 
ment of the leaves of the Hedysarnm gyrans, ex- 
hibiting a constant elevation and depression, indepen- 
dent of stimuli ; of the well known sunflower, the 
" follower of the sun;" the turning of the hop-plant 
from east to west, which, if thwarted in its course, 
actually dies : those examples also, in which plants 
have been inclosed in a darkened room, with only 
one aperture for light, to which they always climt^ 
are highly curious and difficult to explain; but 
the fact of the Cuscuta twining only on living 
plants, Miiller seems to think, exhibits an organic 
attraction, and that the motions of stamens and 
leaf-stalks have too much resemblance to the irrita- 
bility of muscles not to be compared to it. Du- 
trochet has discovered that in the Mimosa, to which 
the sensitive plant belongs, this irritability resides 
in the cortical part of a swelhng situated at the 
articulation of the leaf-stalks; when this was removed, 
no motion could be excited ; when the upper half was 
cut away, the leaf was elevated, but not depressed 
again, he considers that some controlling action is 
exercised at this part, and others have noticed a change 
in its colour at the time of movement : the roots of 
plants also exhibit a similar disposition ; they always 
shoot towards those matters which will yield proper 
nourishment to the plant : if a wet sponge be placed 
near the roots of a growing plant, tliey will go to- 
wards it, and if the sponge is moved the course of 
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the roots will be altered accordingly. Some of these 
movements occur spontaneously, others are not pro- 
duced without the presence of a stimulus or irritant 
of some kiud, such as mechanical force, electricity, 
heat, or chemical agency : but if the plant is dead 
none of these phenomena occur; they are said to 
be the result of " irritabihty," another term for 
" life." 

Lindley says, " Numerous plants move with all 
the appearances of spontaneity ; the spores (seeds) of 
those Confervae, which are sometimes called Zoos- 
porous, swim in water with great activity : the fila- 
ments of Zygnemata combine with the energy of 
animal life ; and as for a stomach, it is impossible 
to say that the whole interior of a living independent 
cell is not a stomach." Vegetable Kmgdom. And 
again, speaking of Confervge, "It is curious to see 
how much, at one period at least of their existence, 
they have of an animal nature, if the power of moving 
from place to place is to be taken as an indication of 
such a quality. It seems incontestable, notwithstand- 
ing the denial of Mold and others, that many of 
the Conferva tribe, especially of the genera Conferva, 
Ulva, and their near allies, produce in their tubular 
threads reproductive bodies, or spores, which after a 
time acquire a power of rapid, and quasi-voluntary 
motion while in the inside of their mother ; that by 
degrees, and in consequence of their constantly tap- 
ping against the soft side of the cell that holds tliem, 
they escape into the water; that when there they 
swim about actively, just like animalcules ; and at 
last retreating to a shady place, attach themselves to 
■etone or some other body, lose their locomotive 
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(|uality, and tlieiicctbrward germinate and grow like 
plants. It is even asserted by M. Thuret, that in 
Confena glomerata and rivularis, the spores have 
special organs of motion, of the nature of cilise or 
tentacula, and that it is by their rapid action that the 
spores swim so freely in fluid. Motions of another 
kind have been noticed in the Oscillatorias ; and in 
the species called Zygnemas, they are so extraordi- 
nary as to approach nearly to the act of copulation 
in animab/' 

Agardh says of the same, ^' At first they issue in 
a body, but soon those which remain, swimming in a 
much larger space, have much more difficulty in 
escaping, and it is only after innumerable knockings 
(titubations) against the walls of their prison, tbat 
they succeed in finding an exit. From the first in- 
stant of the motion one observes that the granules or 
sporules are furnished with a little beak, a kind of 
anterior process, always distinguishable from the body 
of the seed by its paler colour. It is on the vibra- 
tions of this beak that the motion, as I conceive, de» 
pends. The sporules, during their motion, always 
present this beak in front of their body, as if it served 
to show them the way ; but when they cease to 
move, by bending it back along the side of their 
body, they resume the spherical form, so that before 
and after the motion one sees no trace of this beak. 
The motion of the sporules before their exit from the 
joint consists principally in quick dartings along 
the walls of the articulation, knocking themselves 
against them by innumerable shocks; and in some 
cases we are almost forced to believe that it is by this 
motion of the sporules that the mammilla is formed. 
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Escaped from their prison they continue their motion 
for one or two hours, and retiring always towards 
the darker edge of the vessel, sometimes they prolong 
their wandering courses, sometimes they remain in 
the same place, causing their beak to vibrate in rapid 
circles. Finally, they collect in dense masses, con- 
taining innumerable grains, and attach themselves 
to some extraneous body at the bottom or on the sur- 
fece of the water, where they hasten to develop fila- 
ments like those of the mother plant." 

Unger says of the spores of the Achyla prolifera, 
a species of Conferva that often attacks fishes as a 
parasite, and frequently kills them, that he has seen 
them stick fast in the hole from which others have 
escaped, as described above, and perish there ; they 
are about the jtoVo ^f ^^ ^^^^ diameter, but he de- 
clares he has seen them die, struggling convulsively 
in the agonies of death : lastly, it has been observed 
by Meyen, and since by many others, that the cells 
of the antheridia of Mosses contain bodies which 
seem to possess spontaneous motion, and resemble 
the spermatic animalcules; they are described as 
spiral threads with a thick body, in length about the 
0.01 of a line, and visible by a power magnifying 
600 diameters ; they have the power of moving 
about in water in any direction : the filaments of 
Oscillatorias are continually writhing like worms in 
pain : the rapid movements of the minute particles 
composing the fovilla or contents of the grains of 
pollen, discovered by Gleichen, are also a very re- 
markable example ; these measure from the ^oVo to 
T?r,V?ro 0^ ^^ ^^ch ^^ length, and their movement is 
admitted by all. 
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Wliat can we say of the real nature of these move- 
ments ? From the great simplicity of their mode of 
existence, we should hardly expect to find in these 
plants any thing like voluntary motion; Lindley 
leans to the o|)inion that they are dependent upon 
hygrometrical conditions ; he says, ^^ there is as active 
a motion in the Elaters of Equisetum as in the Spi- 
rilla of Mosses, only it arises in the former from 
drying, and in the latter from floating in the water." 
Still many do not hesitate to pronounce them animal, 
and we have no positive proof that they do not feel 
or will their movements. 

In animals the analogous phenomena have this 
peculiarity, that an external stimulus is not needed 
to produce them, they are the eflFect of the volun- 
tary operation of one organ, the brain, or an analo- 
gous structure, and are generally accompanied by 
sensation and consciousness, and even in the lowest 
animals that exhibit life this holds true ; volun- 
tary motion being accompanied for the most part 
with sensation and consciousness, of which there is 
no existence in plants, is then widely distinct from 
mere motion from irritation. 

But it may be said that hrute matter is endowed 
with " motion.^' Let us compare this action with 
that we have been speaking of as the property of 
animals and living objects in general. 

When we consider the motion occurring in a mass 
of inanimate matter, it becomes evident that the 
mass is the subject of a relative force which exists 
independent of the mass itself, and in fact refers as 
much to other masses as to the one in motion ; in- 
deed, so far are we from finding any evidence of the 
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possession of a tendency to motion by the mass itself, 
that positively we find there is just the reverse, a 
tendency to remain at rest, a " vis inertiae" which 
must be overcome by a foreign and superior force, 
before motion can be produced. Now the case is 
widely different in the living organism, for in that 
structure motion is produced from within, as a pro- 
perty of the organism itself, which is " active," and 
not necessarily subservient to any external and fo- 
reign power, and the force is not relative. 

Thus, then, " action," and the capability for ac- 
tion, are especially vital phenomena, and are seen 
more completely in animals, and pre-eminently in the 
highest of them. Voluntary motion, accompanied 
with sensation and consciousness, which faculties will 
be further considered at another portion of this sec- 
tion, is more highly vital in its nature, inasmuch as 
it is not seen in the vegetable world, where the vital 
phenomena are in action, though not in the refined 
and peculiar manner exhibited in animals. 

6. Growth. — ^We have referred, in the introduc- 
tion, to a process of increase in mineral bodies by 
the aggregation of particles, or by reason of the " at- 
traction of aggregation" as it is called : in such cases 
like particles attract like, and combine to form a 
regular symmetrical mass or not, as the case may 
be ; in some substances it is a process requiring much 
time, in others it takes place rapidly, as in crystalli- 
zation; the converse of this is seen, however, in 
the crystallization of metals, which is a very gradual 
process. It may be well to state here, that these 
processes are influenced, as regards their rapidity, 
by electricity : this should be mentioned, on account of 

c2 
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the views taken by some as to the importance of the 
electric force, and its analogy, if not identity, with 
the nervous energy. Now in plants a process of in- 
crease, by the addition of new matter of the same 
kind as the old, is seen, and at first sight it would 
appear to be similar, but on exammation we find, 
that in plants unlike particles are attracted and se- 
lected, and even decomposed, in order to be applied 
for the nourishment and growth of the plant ; in the 
higher plants, consisting of various parts and or- 
gans, from the general sources of nutriment, the soil 
and the air, are selected the nutrient particles for all 
the varying structures, the pith, vessels, woody fibre, 
leaves, stalks, flowers, &c. each of which may be 
possessed of peculiar properties, but all attracted 
from one source. Although crystals have a deter- 
minate form and a symmetrical arrangement of par- 
ticles, yet they, as well as all minerals, are the same 
in every part : they do not consist of difiering struc- 
tures combined to form a whole ; but it must be said, 
that the development of the geometrical forms of 
crystals in such precision is highly curious, and can- 
not be satisfactorily explained at present. 

In animalsj every one knows very well what 
" growth" means ; a young animal increases in size 
by the addition to its structure of organic particles 
derived from the food it receives; in the delicate 
tissue of its body are deposited particles which are 
appropriated and adapted to each structure, whether 
bone or muscle or cartilage, sinew or tooth or hair. 
The mode in which this occurs can scarcely yet be 
explained, though it appears that the various matters 
to be deposited escape through the sides of the very 
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minutest blood-vessels by a sort of filtering or per- 
meation. Some physiologists have brought forward 
the instances of two young animals united by some 
part of their bodies, as the back, legs, or arms, 
face, &c. to prove that a force of attraction of like 
for like exists in the animal economy, but these can- 
not be admitted as proving the point, for they may 
be caused by a tendency to adhesion, similar to that 
seen in vegetables. We often see apples and other 
fruits grown together, merely as the result of con- 
tact, in conjunction with that disposition to adhere, 
common to vegetables that we have referred to : if 
such a force existed at all, it must be always in ac- 
tion when the conditions favourable to it are fulfilled, 
which is not the case, for the instances we have re- 
ferred to are curiosities, and exceptions to the general 
law: Miiller has carefully examined the parts of 
live animals, under the microscope, and has never 
been able to see any thing like the action of attrac- 
tion. 

We have not succeeded, then, in showing the ex- 
istence of any thing like or equivalent to the " as- 
similation" belonging to the organic structures, in 
the process of growth or accumulation of mineral 
bodies, so we must admit that this " growth** is 
peculiar and dependant upon the " life" of the or- 
ganism. 

C. Nutrition. — There is another phenomenon 
closely allied to that of growth, which we have seen 
occurs before the time of maturity, proceeding after 
maturity, and even during the process towards death 
and decay, in a qualified manner ; it is that process 
by which fresh particles are supplied to parts already 
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complete in their structure, in order to fill the place 
of those which are eliminated by the disposition to 
change and waste to which we have alluded, as 
characteristic of animate objects; this phenomenon 
is peculiarly distinct from any thing occurring out of 
the animate world, and we propose to treat further 
of its character ; it is called by some deposition or 
secretion, or by others permeation. 

We have alluded to the nutrition of sponges and 
infusory animalcules, by imbibition ; in plants a si- 
milar process occurs at the spongioles of the roots 
and at the surfaces of the leaves ; a little higher in 
the animal scale than the sponges, we see in the 
polypes there is a cavity running down the body of 
the animal, into which the water containing nutrient 
particles always enters and passes out. Amongst 
the infusory animalcules Ehrenberg has discovered 
that the smallest, not more than the yto-o ^^ ^ ^^^^ ^^ 
diameter, possess a complicated stomach and organs 
of motion, in the form of cilia ; in some polypes the 
nutrient fluid passes in at one opening and out at 
another, which may be considered as the rudiment 
of the digestion and circulation of the higher ani- 
mals. This step leads us to speak of the process in 
the highest animals, in which it is found that nu- 
tritious particles, after due preparation by the sto- 
mach and intestines, are absorbed, from the general 
contained mass, through the tissue of the lining 
membrane of the intestine, by the process of imbi- 
bition or permeation to which we have alluded, and 
thus finding their way into the absorbent vessels 
which form a minute net-work in such tissues, ar- 
rive at the blood-vessels and heart, which powerful 
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and active organ propels the whole mass of blood, 
charged with fresh nutriment, to the extremest parts 
of the structures, where, in exceedingly minute 
vessels, called " capillaries," important vessels inter- 
mediate between the ends of the arteries and veins, 
very minute, and forming a very delicate net-work 
in the tissue of every organ, however small, pro- 
bably many very important changes occur; and 
which are the instruments in this process of nutri- 
tion : probably it is by the simple process of per- 
meation that particles are separated from the nu- 
trient mass, each organ and particular tissue receiving 
its proper particles ; the size of these may be under- 
stood from the measurement of the blood globules, 
which are tto-o ^^ ^^ inch, and the chyle yiVo ^^ ^^ 
inch diameter : — and thus the wear and tear of the 
living frame is remedied. This process, it need 
scarcely be said, ends with life, and is dependent 
upon life for its action; there are, however, some 
processes of growth or nutrition of certain structures 
which can scarcely be called vital, and it must be 
observed that they are distinguished by their pro- 
ducts which are not vital; such are the growth of 
the hair, nails, teeth, and scarf-skin — all these struc- 
tures grow by means of simple exudation from the 
surface of a vascular and living pulp, or " matrix," 
as it is called. 

D. Reparation. — Another highly interesting and 
especially vital phenomenon is to be seen in the re- 
paration of injuries^ after various wounds and ab- 
stractions of parts of tissues. A wound is healed by 
the close adhesion of its sides, between which is ef- 
fused a peculiar substance capable of becoming 



24 VITAL PHENOMENA. 

organized, and afterwards performing the function 
of those parts in which the injury has occurred; 
new blood-vessels are formed in this substance, which 
are soon followed by the other important structures, 
such as nerves and absorbents, and render the orga- 
nization complete in every respect ; even very con- 
siderable loss of structure is supplied in a similar 
way, and a remedy is thus afforded to the injury. 
In some of the lower animals, as the salamandeTj 
lobster^ insects^ &c. even a limb may be regenerated 
almost equal to the original ; and if a part of a limb 
be cut off, the injury is equally well repaired; even 
the eye of the Newt has been cut out and quickly 
reproduced, according to Blumenbach's experiment. 
Our limits will not allow us to enter into the proper 
description of these very interesting processes, but it 
is surely evident that they are especially vital, and 
never seen but in living structures. 

Were it convenient, we might now discuss the 
phenomena of digestion, circulation, and respiration, 
which are peculiar to the higher animals, but as we 
have alluded to the types of these functions observ- 
able in the lower and simpler animals, the action of 
the vital organism has been sufficiently illustrated. 
We therefore proceed to speak of another highly 
curious condition of the vital property. 

E. Generation. — All living things are endowed 
with the means of giving rise to new creatures like 
themselves. The gTeat miracle of creation has been 
once performed, and will never be repeated, so far 
as our existing economy is concerned ; by that act 
each living individual contains, in virtue of its life, 
a "germ" or seed which holds within it, indepen- 
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dently, the essence of life in a highly curious and 
mysterious manner. We find that this property 
may lie dormant or latent for almost any length of 
time, until the proper conditions for setting it in 
action are fulfilled ; thus seeds taken from the hand 
of a mummy have, after so many centuries of 
quietude, given rise to their ancient plant. A similar 
and corresponding phenomenon may be observed in 
the egg; under the proper circumstances of light, 
heat, and air, the vital organization shows its activity, 
the germ, no longer tranquil, unfolds itself obedient 
to this force, its parts are developed, «uid the deli- 
cately formed bird is soon to be discovered ; yet it 
is to be remembered, that the perfected animal re- 
tains this property, in that concentrated form which 
we have described, as the potential germ of another 
creature. It is remarkable that in the individual 
resulting from the germ sprung into an organized, or 
as some would describe, unfolded condition, the num- 
ber of fresh germs produced is not one but many; the 
reproductive power of plants from some seeds is sur- 
prising, often fifty or a hundredfold ; the number of 
ova sometimes found in fishes is even more wonder- 
ful, all of which may be said to spring from one 
germ: in the higher animals the faculty is much 
more limited, although the number of young ones 
is never so great as that of the germs possessed by 
the parent. Thus the multiplication of organisms 
is kept up, and the force of organization never ceas- 
ing to act or exist, may be said to have a kind of 
immortality. 

The duration of life in any organism is limited^ 
the germ becomes the infant which passes through 
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the efflorescence of youth, and arrives at the state of 
manhood, but passing on to that of old age, the 
"second childhood," "decay" shows itself, and the 
conditions of life soon vanish at death ; the matter 
inhabited and qualified by their presence is no longer 
preserved from the resistless elements ; the particles 
forming the organic mass, now devoid of life, begin 
to act on each other, the integrity of the structures 
is destroyed and broken up, the air and heat and 
light act upon them, and very soon that splendid 
structure, which had been cemented and held toge- 
ther and moved by " life," is not to be distinguished 
from the dust. 

It has long been asserted that living creatures may 
be created by artificial means ; some observers say 
they have seen animalcules formed in pure water, 
others in solutions of granite, chalk, and marble, 
and Retzius, that he found a peculiar kind of con- 
ferva in a solution of muriate of Barytes in distilled 
water kept half a year in a glass stoppered bottle. 
Miiller's introduction to this subject is so good, that 
we extract it. 

" Equivocal generation. — The ordinary mode of 
production of organic beings is from others of the 
same species, by ova or shoots. But it must be in- 
quired, whether the organic matter left after the de- 
struction of one living body can, under certain cir- 
cumstances, generate living bodies of another kind ; 
whether it is capable, not only of nourishing bodies 
already living, but also of continuing its own life in 
a modified form ; whether, in fact, under certain 
conditions, — namely, under the influence of atmo- 
spheric air, water, and light, — small microscopic 
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animals, the infusoria, and under other conditions the 
simplest plants, forming mould, are generated from 
this apparently dead organic matter. 

" In a more extended sense the ancients, especially 
Aristotle, had admitted this equivocal generation, 
this spontaneous formation of animals ; for they had 
an old tradition, that the lower animals, insects and 
worms, were generated during putrefaction. This 
opinion was still maintained among the other super- 
stitions of natural history and medicine even in the 
seventeenth century. At that period Redi wrote his 
* Experimenta circa generationem insectorum,' in 
which he proved that all the instances of equivocal 
generation, which the ancients had adduced, were 
erroneous ; that all these worms and insects were pro- 
duced from ova which had been previously deposited. 
His proofs were convincing, and from that time nO 
well-informed naturalist believed in the fable of ge- 
neration by putrefaction ; so that the proverb, * Omne 
vivum ex ovo,' retained its force. Subsequently, 
however, Needham pointed out, that although no 
insects are produced by putrefaction, yet that, during 
that process, minute microscopic animals till then 
unknown are generated. If water is poured over 
animal or vegetable substances, and the infusion ex- 
posed to air and light at the usual temperature of 
summer, after a few days the organic matter will 
have undergone partial decomposition, being in part 
converted into other organic matters, partly reduced 
to globules, and in part dissolved ; and there will ap- 
pear in it either mould, or those microscopic ani- 
mals, in which Ehrenberg has discovered a very 
complicated organization." The most important ar- 
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guments in favour of spontaneous generation are 
those of Terviranus : — viz. 

** 1. Infusions, with the same water, of different 
organic substances, — for instance, cress-seeds and 
rye, — give rise to different animalcules. 

" 2. Light has a very great influence on the pro- 
cess of equivocal generation. When water, parti- 
cularly spring water, is exposed to the sun in trans- 
parent vessels, whether open or close, this matter 
appears in the form of a greenish crust consisting of 
round or elliptic granules, in which crust at first the 
slight motions of single molecules are discovered, 
and afterwards transparent threads moving irregu- 
larly. 

*^ 3. The entozoa and the spermatozoa, bodies with 
tails and spontaneous motions, which are seen by the 
microscope in the seminal fluid, even of invertebrate 
animals, seem to afford arguments for the sponta- 
neous origin of living beings in organic matter. 

" 4. Treviranus found in his own experiments that, 
under circumstances otherwise similar, different or- 
ganic beings, namely infusoria or mould, are formed 
in different infusions ; and he found that these diffe- 
rences did not depend on the water, but on the 
substances infused in it. 

" 6. Treviranus observed that in one and the same 
infusion, under different accidental conditions, diffe- 
rent animalcules were developed; thus, from an 
infusion of the leaves of the iris with fresh spring 
water, in a long vessel covered with linen, and ex- 
posed to the sun, infusory animalcules were generated; 
in another vessel, placed in another situation, the 
green matter of Priestley was formed. Thus also 
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the products in the same infusion of rye with spring 
water were different, when Treviranus placed a bar 
of iron in one of the vessels. This result seems to 
agree with that of Gleditsch, who found that in 
separate portions of melon covered with muslin, and 
placed at different heights, the various living organic 
substances, namely, mould, byssus and tremellae, 
were produced in different proportions. To this might 
be added, that Gruithisen states that he has found 
perfectly different animalcules in infusions of pus 
and mucus." 

To these we may add the well known experiments 
of Mr. Crosse with solutions of Silica and other mi- 
neral substances exposed to weak galvanic currents, 
in which peculiar insects are said to be created, and 
which have been even named after their discoverer ; 
but we cannot help telling the amusing fact, that 
one of these, sent to Dr. Brown the botanist for ex- 
amination, was pronounced by him to be a carrot 
sceo.. 

This subject is of so much interest, that we ven- 
ture again to quote Miiller's arguments against 
equivocal generation. 

"1. In the experiments made with boiled organic 
matter, in the air, it is not certain that the infusoria 
or mould did not arise from the dust of desiccated 
animalcules, or their germs, floating in the air. Per- 
haps, as Humboldt remarks, when waters on the sur- 
face are dried up, the winds take up the germs of the 
simplest organic beings, which, being received by 
other water in the form of dust, are revivified, as in 
the well known and attested fact of the revivification 
of the wheel animalcule, first observed by Spallanzani. 
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The fact of the dust which floats throughout the air 
containing particles which swell when moistened, has 
very recently been applied by Schultze to explain the 
production of infusoria; he regards these particles as 
monads, which have been dried, and which when 
moistened recover life. Schultze, however, does not 
consider this very frequent source of ininsoria as 
the only one ; he admits the conversion of oi^anic 
substance into protozoa. 

" 2. The equivocal generation of infusoria is not 
better proved by the experiments in which boiled or- 
ganic substances and common water were used ; for 
the water may have contained the ova of infusoria, 
or animalcules themselves, which have afterwards 
multiplied very rapidly at the expense of the organic 
matter in the infusion. The use of perfectly pure 
distilled water can scarcely be presupposed, for even 
water distilled five times may still contain organic 
particles. 

" 3. Those who have experimented with fresh 
organic substances and distilled water, or even arti- 
ficially prepared gases, cannot prove that the ova of 
animalcules, or animalcules themselves, were not in 
some way contained in the organic substance: the 
microscopic animalcules which are known to exist in 
living tissues are indeed few, and the common glo- 
bules of the organic fluids, such as those of the blood, 
have certainly no individual life ; but mucus itself 
contains microscopic animals ; the intestinal mucus 
of the frog, as well as the semen, contains animal- 
cules. Baer has seen microscopic particles moving 
spontaneously at different spots in the muscles. The 
grain of wheat, and some varieties of agrostis, often 
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contain vibriones, which even after being dried re- 
cover their active life if moistened. Some animal- 
cules also which are met with in other animals, but 
especially the epizoa, will continue to live when 
placed in water. 

" 4. Lastly, although some experimenters should 
have employed organic substances long boiled, with 
distilled water and artificially prepared air at the 
same time, still the accuracy necessary for a sure 
result is neither probable nor generally possible, since 
every instrument used for changing the water ought 
to be absolutely free from particles of organic matter, 
and every cleansing is a source of errors." 

He goes on to say, that Ehrenberg, the celebrated 
microscopic examiner, is opposed to the theory ; he 
has discovered the real germs of fungi and • mould, 
these seeds may always be diffused in water and the 
air ; he has seen in animalcules about the -3 oVo ^^ ^ 
line diameter the ova and the propagation by ova, 
but he has never succeeded in obtaining different 
forms of infusion according to the nature of the in- 
fusion, even in the most similar mode of performing 
the experiment ; he cautions against the fallacy of 
mistaking the transition states of animalcules for 
perfected states of different species; he concludes 
that, like other animals, all infusoria are propagated 
from ova, and leaves the question as to the origin of 
the ova undecided. But there are still other facts 
relating to entozoa favourable to the theory of equi- 
vocal generation. 

" Facts relating to Entozoa^ favourable to equivo- 
cal generation. — The primitive formation of certain 
animals from animal matter, till then unorganized, 
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is still best supported by the iacts regarding the en- 
tozoa. A complete series of ailments in favour of 
equivocal generation rests upon the impossibility of 
explaining the first production of entozoa, without 
supposing a spontaneous generation. 1. The im- 
mense majority of the intestinal worms are quite 
distinct in their organization from all the beings 
which are met with out of the animal body. The 
similarity of some distomata to the planarise of fresh 
and salt water is only apparent. 2. A small number 
only of intestinal worms occur in different genera of 
animals. Thus the Taenia of man is peculiar to 
him ; on the contrary, the Distona Hepaticum, the 
hydatid of the liver, seems to be common to man, 
the hare, cow, camel, deer, horse, and hog; the 
thread-worm, Ascaris Lumbricoides, is common to 
man, the hog, ox, and horse. Most animals have 
their peculiar intestinal worms, differing specifically 
from those of others. 3. Many of these entozoa oc- 
cur only in particular organs. 4. Intestinal worms 
generally die when removed from the animal body. 

5. They have been observed even in the embryo. 

6. The fact of animals, which feed on vegetables 
solely, having nevertheless their own peculiar entozoa, 
proves that these entozoa, or their germs, cannot be 
introduced with the food. In carnivorous animals 
this introduction of the entozoa from without can be 
admitted in very few cases only ; such are the facts 
of the Echinorhynchus of the field-mouse having 
been sometimes found in the falcon, the worms of the 
frog in serpents, the Ligula of fishes, the Bothrioce- 
phalus solidus of the stickleback, and the intestines 
of wading and swimming birds. But many other 
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entozoa are met with in other parts than the intes- 
tinal canal, and beyond the reach of matters intro- 
duced from without." 

Ehrenberg thinks the ova circulate in the fluids of 
the body, the embryo in which entozoa exist may 
have received them from the fluids of the mother, 
even in the eggs of birds ; but Miiller thinks this 
view not feasible, for they could not pass through the 
capillaries, the diameter of which is only ^ro o^ ^^ ^^ 
inch, unless a small portion of an ovum be capable 
of propagating. 

" M. Von Baer has observed many other extra- 
ordinary circumstances in the generation of the en- 
tozoa. The animals which he names Bucephalus, 
are generated in thread-like ovistocks, which are 
found im muscles ; and Bojanus and Baer have de- 
scribed a worm, found in the lymnaeus stagnalis, 
which again contains numerous animals of a perfectly 
difierent form, — the cercaria. Nordmann has seen 
monads in the body of living intestinal worms, name- 
ly, diplostomata ; and has seen infusory animalcules 
produced in the interior of the putrefying ova of 
lemaese. On the other hand, the changes which 
certain entozoa undergo deserve attention; for ex- 
ample, the ligula and bothriocephalus solidus of 
fishes have no distinct genital organs until they are 
received into the intestines of water birds : some 
young distomata have at first a different form from 
that which they afterwards present ; thus the dis- 
toma nodulosum of the perch has, according to 
Nordmann, at first no sucker, and is, then, provided 
with a trace of an eye and with cilia, as if to swim 
in water. The infusoria and entozoa of living plants 

D 
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still require investigation. It is important to know, 
that the diseased grain of agrostis or bent-grass, pha- 
laris or canary-grass, and wheat, contain, according 
to Steinbuch and Bauer, vibriones ; that Bauer, hav- 
ing inserted vibriones into the stem of the young 
wheat, found them again in the grain ; and that the 
worms of the dried seeds, according to the same ob- 
servers, if placed in water after several years, will 
again present all the phenomena of life/* 

The origin of organic matter is still mysterious, 
for we see that it is necessary for the production of 
the infusoria, and its pre-existence must be sup- 
posed, for it is not produced spontaneously ; plants 
alone have the power of living on inorganic de- 
ments. 

But, lastly, we must speak of other phenomena 
peculiar to animals, and especially observed in those 
of a high standing in the scale ; and first of 

yi Sensation. — Every one knows what it is to "feel:" 
if any animal is burnt or scratched, it shrinks from 
the offending object and expresses pain ; it has been 
said that the same thing occurs in the sensitive plant, 
which, if burnt with a hot wire, or touched even, 
exhibits a peculiar action; it droops, and may be 
killed by a repetition of this operation : we cannot 
allow ourselves to enter fully into a description of 
this process, suffice it to say, that in the structure of 
this plant we see nothing different from that of others, 
but the peculiar form of its leaf-stalk and leaves is 
adapted for such a hinge-like action. Moreover, 
the effect produced is always exhibited by a motion 
in a determinate direction, which is not the case in 
the analogous motions in animals ; again, there is a 
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very great diflferenee between the structure of this 
plant and that of animals, and there is no reason 
whatever for thinking that sensation accompanies 
such phenomena in plants. It is not necessary to 
enter upon a long description of sensation, and we 
shall have occasion to speak of the theories of sensa- 
tion in another place. 

g. Voluntary motion, in animals, is accompanied 
with consciousness of sensation, and often with the ex- 
hibition of motions and actions guided by the power 
of the will ; even in the lowest animals this would 
appear to be the case ; many persons have seen what 
a troubled arena of warfare and contentions the field 
of the Oxyhydrogen microscope becomes, and how 
formidably all the combatants are armed ; all the 
appearances of anger and pain are exhibited by these 
little creatures, although they are so small as to be 
quite beyond the sight of the unaided eye. These 
facts sufficiently distinguish motion in these creatures 
from any which can occur in inorganic matter, and 
hence it takes the name of " voluntary motion." 

It might be expected that the mental and in- 
stinctive properties, as peculiar to animals, should 
now be entered upon ; but as these subjects belong 
to the second part, we shall be content with merely 
reminding the reader of them as distinctive of ani- 
mal life. 

B. Of the conditions necessary for the manifesta- 
tion of the vital phenomena, and the circumstances 
that influence and modify them. 

We have seen that the various phenomena above 
described are to be found, strictly speaking, only in 
the class of animate objects ; that without the exist- 

d2 
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cnce of life and organism these phenomena are not 
exhibited ; it has also been stated that living crea- 
tures, whether vegetable or animal, have the power 
of conferring vitality upon dead organic particles 
taken into their structure by nutrition ; therefore we 
infer the existence and operation of the vital pro- 
perty, or " life," whatever its nature may be, and 
proceed to state the conditions of structure necessary 
for its manifestations ; for this force cannot be said 
to exist without organic structure as its medium. 

What then is normal organic structure during life? 

One of the simplest instances is in the polype. 
This little animal may be described as a small mem- 
branous pouch or blind tube, the particles of which 
are composed of a delicate tissue of a cellular or 
spongy nature ; the signs of life in it are exhibited 
only as long as it is in a moist condition, if deprived 
of water it dies; it derives its nourishment from 
this source, although it seems to be immaterial at 
what part of its body the process of nutrition takes 
place, for if it be turned inside out the creature lives 
equally well : its structure is composed wholly of 
very minute cells formed in a tender and delicate 
membrane, which is supplied with nutriment by 
permeation of the liquid containing nutrient par- 
ticles. In plants, a similar arrangement as to cellular 
structure is found, but the nutrient particles which 
in the polype were absorbed from the general sur- 
face, are here conveyed in appropriate vessels to the 
structure ; the cellular or porous structure of the 
leaves which must be in contact with the air, is also 
necessary to life, for if they are varnished over the 
plant dies. Now as to the higher animals ; we still 
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find in all the structures exhibiting vitality a similar 
or analogous cellular tissue, forming an intricate net- 
work of meshes, in which are contained the various 
particles forming difierent structures and organs ; 
this general tissue is continuous throughout the whole 
body, and forms its grand foundation, as it were, in 
these highly organized animals ; we find the provision 
for the conveyance of fluid is complete, for the mi- 
nute blood-vessels form a delicate net-work in the 
tissue of all the living structures, through the sides 
of which vessels the organic particles, probably al- 
ready become endowed with vitality, permeate : in 
addition to these blood-vessels the structure is sup- 
plied with delicate branches of nerves, which ramify 
in company with the vessels; these nerves act an 
important part in the vital phenomena, but we are 
not yet in a condition to speak fully of them ; other 
minute vessels for conveying fluid, distinct from the 
blood-vessels, are also to be seen, which are of great 
importance, called the lymphatics ; of the lungs, too, 
we need not say more than that they are the organ 
especially designed for affording the contact of air, 
which is equally necessary for all living things. 

Now this complicated arrangement, which we have 
just briefly described, while it contains all the condi- 
tions fulfilled in the simplest form of organization, 
yet must be looked upon as a more complete and 
perfect arrangement for the manifestation of life, and 
as it is found only in animals high in the scale, there 
is no doubt of its being, in connection of course with 
the air, heat, electricity, and light, the necessary 
means of vitality of the highest grade, such as we 
observe in man and the highest brutes. 
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As to the circumstances that modify and influ- 
ence vital phenomena. — 1. Moisture : we saw that if 
the polype is deprived of its moisture, it is deprived 
of Hfe ; plants would suffer under the same circum- 
stances in a similar manner, and the same. result 
would occur in the human body were it possible to 
make the experiment : chemical agents, which act 
by uniting with the water of the tissues, destroy 
the vitality at the same time: so fire, both as it 
acts in this way, and by actually consuming the 
parts, is a powerful destroyer of the tissues and the 
vitality. 

2. Supply of arterial blood. — It is also well 
known, that if the supply of blood to a part be 
entirely cut off, the portion thus deprived of its 
blood dies ; again, if the supply of this fluid, which 
is the natural and proper stimulus and source of 
nourishment and life to all organic animal struc- 
tures, be lessened, the part is weakened; if more 
than the natural quantity flows into it, the struc- 
ture is injured, and death may be caused equally 
by one or the other : but all blood will not suffice to 
produce the signs of vitaUty and keep up the action 
of the living structures, for if this fluid does not 
contain fresh and new particles that have never been 
deprived of their nutrient and vital powers, and that 
have been aerated and purified in the lungs, vitality 
is destroyed; in cases of drowning, hanging, and 
suffocation, death is caused from the want of a due 
supply of properly aerated blood in contact with the 
brain : in these cases the effect is remarkable, for 
it seems to be caused by the want of the proper 
influence of the brain over the breathing apparatus 
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and heart, which is in ordinary circumstances kept 
up by the due supply of arterial blood to that organ ; 
it is curious too, that in cases where life is not quite 
extinct, the application of electric or mechanical sti- 
mulus prolongs and sometimes recovers life. 

Since by means of digejstion nutrient particles are 
prepared for the supply of the structures, and by 
respiration particles that are partially deprived of 
their power, and rendered eflFete in some measure, 
are renewed, these processes or functions are highly 
important ; if digestion be impaired, or wholly pre- 
vented, no nutrient particles are received into the 
blood-vessels; if respiration is prevented, however 
nutrient the circulating mass of blood, unless it be 
aerated by the action of the air in the lungs, its 
powers of keeping up the conditions of vitahty are 
lost. 

These processes of circulation, respiration, diges- 
tion, nutrition, secretion, and perhaps the nervous 
controul, are attended with the development of heat, 
which can be mainly accounted for on common 
principles of natural philosophy. 

3. Caloric. — A certain amount of heat which 
all animals possess is a condition also necessary for 
the vital phenomena, and in a certain sense may 
be considered as a characteristic of animals. The 
temperature of the blood in cold animals is equally 
maintained, usually above that of the surrounding 
medium, and is said to be cold by comparison. 
Were it sufficiently pertinent to our purpose, it 
would be interesting to enter into the subject of 
animal heat in general, and to explain the theory of 
its production, but we must refrain, and proceed to 
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speak more fully of the nerves, to which we have only 
alluded. 

4. Nervous influence. — The nerves may be called 
the branches from the central collections of the ner- 
vous system, the brain and spinal marrow ; neither 
the central collection nor nerves are found in some 
of the lower animals and plants; it is true that 
some observers have thought they had discovered 
nerves in plants, and others in some of the lowest 
of the animal tribes, but this must be considered as 
doubtful at present; it is probable, however, that 
nerves will be found to exist in many more of the 
lower animals than can at present be shown to pos- 
sess them ; but it appears to be very doubtful if they 
will ever be discovered in the lowest of the scale, for 
their economy does not seem to require a high or- 
ganization, and the existence of nerves in them may 
reasonably be questioned ; to proceed, we know that 
if a nerve be cut, or pressed upon, or injured, the 
part below the injury or obstruction, as it is often 
called, does not convey its usual influence to the 
muscle supplied, and the structure is deprived of 
certain of its properties, as sensation and voluntary 
motion, which we have seen are vital phenomena, 
and belong only to living organization. 

The nervous centres^ as they are called, are espe- 
cially important for the due performance of vital 
operations ; every one must be aware how dan- 
gerous to life any injury to the brain is, if its 
structure be torn or inflamed, or deprived of proper 
blood, or pressed, or shaken, its function is destroyed, 
and life may be destroyed with it ; so also, if the 
spinal marrow, which is a kind of prolongation of 
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the brain, be affected in a similar manner, life is 
often destroyed, and if the injury be done to a cer- 
tain part of the cord, death occurs instantly. 

Thus we have briefly mentioned some of the chief 
conditions which are essential for life ; to recapitu- 
late we say, that the necessary conditions are, a 
cellular structure, a due supply of nutritious and 
aerated particles, in a fluid state, and a certain 
amount of heat, as the general conditions; and in 
higher animals we must add the nervous influence. 

Now the circumstances that modify and influence 
these are, all that destroy the integrity of the cel- 
lular tissue, as caustic and such-like agents, and all 
that deprive the creature of the nutrient fluid, as in 
drying the plant and polype, and bleeding a higher 
animal to death or abstracting the supply of blood ; 
in addition to which, as we advance in the scale of 
life, we have to consider all those that injure or de- 
stroy the brain, and spinal marrow, or nerves. We 
shall have occasion to mention cases in which the 
various effects produced by disease and accident 
confirm the facts above given, when we have to con- 
sider somewhat more particularly the functions of 
the nervous system. 

C. The laws that regulate vital phenomena. — 
We say laws, though we can scarcely be said to 
know the laws which regulate these phenomena, so 
that the processes which we are about to consider 
should perhaps be looked upon as "facts" rather, and 
not yet dignified with the name of " laws." 

There are certain facts connected with the struc- 
tural conditions necessary for the manifestation of 
vital phenomena that are highly interesting, for 
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they exhibit the action of some kind of controlling 
power which never ceases, and which ever appears 
invariable in its progress. 

It has often been said that there exists a law of 
uniformity and one of diversity in reference to ani- 
mate objects ; thus we observe that all are subser- 
vient to the general phenomenon of change, involving 
those of waste and its supply by nutrition, to a state 
of decline or progress towards death and decay, 
which is curiously remedied, so to speak, by the ori- 
gination of new individuals from the objects them- 
selves: so none seem to be at rest like inanimate 
bodies, but all are impelled through a regular course 
of action ; a particle of organic matter pursues, as 
it were, a circle, the beginning and the end of which 
are held together by this invariable power. Again, 
certain definite and peculiar forms are seen in ani- 
mate objects, with regard to which both animals 
and plants may be respectively classified, and dis- 
tinguished from minerals : thus we find the sphe- 
roidal in the lowest orders and in germs ; the sym- 
metrical arrangement of parts round an axis, as 
in the star-fish and flowers of plants; the spiral 
in many plants, as in the fir cone, and even in 
the animal body in the fibres of the heart and 
gullet, and the curious bony structure of the inner 
ear, called the cochlea, from its resemblance to the 
snail's shell : then comes, perhaps the most remark- 
able of all, the bilateral symmetry, where two si- 
milar halves are united at what is called the median 
plane, well exemplified in all the higher animals, 
and man especially : then the greater proportion are 
subject to an arrangement of parts, as head, trunk, 
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and extremities: these extremities again are redu- 
cible to one type, as in that of shoulder, arm, fore- 
arm, and hand: in plants we see the distinction 
between the root, the stem, the leaves, and the flower, 
at the same time their general branching form is 
composed in a more or less symmetrical manner. 

We can perceive, then, that all are gijsremed by 
what might be called the law of life, which causes 
them to begin an existence, and continue it by ap- 
propriation of matter suitable to form their own 
bodies ; in the case of plants, by the decomposition 
and assimilation within them of inorganic matter; 
in animals, by a similar use of organic matter, so 
admirably is the balance of the two great divisions 
of animate objects maintained : these phenomena are 
referable, according to some, to two forces, a. meta- 
holicy controlling the changes in the matter taken as 
food, and, h. plastic^ controlling the building up, 
by selection of particles proper to form the various 
structures of the body. Then there is the law which 
regulates forms which may be called formative ; it 
is here that we see the tendency to diversity, so 
evident, indeed, that it is unnecessary to exemplify ; 
but we must not forget that so very many inorganic 
substances have peculiar forms by which they may 
be distinguished, which however are reducible 
chiefly into angular arrangement, very distinct from 
the curved forms of living bodies. Lastly must be 
pointed out, the law which destines all living objects 
to proceed towards maturity, decay, death, and de- 
struction, or dissolution of structure. 

Some writers have asserted that the animate world 
is governed by a law of transition ; that all are pro- 
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cecding from low to high, from the infusoria to man. 
This view is founded upon the completeness of the 
'' chain of nature," from simple to the most complicated 
fonns of existence, and upon the fact, that the tran- 
sition states of higher animals in embryo correspond 
with the perfected forms of lower animals. Thus it 
is establisjied beyond a doubt, that two such im- 
portant organs as the heart and brain of man, have 
to proceed through the forms of the fish, bird, and 
reptile to reach their final condition; sometimes 
cases of malformation occur, in which the organ has 
stopped, as it were, at one of these transition states. 
The transformation of the leaves of plants into the 
various parts of the flower, is a remarkable fact of a 
similar character, and is often attended by mal- 
formations, caused by the arresting of the process. 
Wonderful and inexplicable as all these facts are, 
we doubt whether they are sufficient to support a 
theory of transition, because, in examining the earliest 
trace seen in the germinal disc of the egg, or human 
ovum, we first observe the rudimentary structure of 
the vertebral column and nervous system, parts not 
found in multitudes of lower animals. Again, if this 
view were correct, we should expect to find transition 
states in lower animals, in which the very earliest 
states of the impregnated ovum have been examined ; 
but even in the ovum of the newt and frog, some- 
thing like the future form of the creature is visible, 
and nothing like the animals below it in the scale : 
in nature we never find that more is performed than 
is actually necessary, so that the simple tube-heart 
of the human embryo is adopted, as sufficient for 
the wants of that simple condition of the animal, 
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^he more complex forms being gradually taken on 
as the more perfected creature required them. Lastly, 
with regard to this theory, some observers affirm that 
they have seen the tranformation of animalcules into 
plants; Bory de St. Vincent, and lately Kiitzing, 
assert this occurs in the Ulothrix zonata : this we 
leave for fiiture investigation. 

Another general condition, which appears to be 
inseparable from the animal economy, is fatigue^ 
which, like other states tending to the injury of 
the individual, is remedied by rest and sleep, 
during the performance of which functions, if we 
may so call them, it is highly probable that the 
waste of the living body generally, and the ex- 
penditure of the nervous energy which has ac- 
companied it, are made up in some mysterious 
manner, and thereby the living structure becomes 
renovated; but we must refrain from speculating 
upon the point, since it is enough for our pre- 
sent purpose that every one can understand what 
we mean by being " tired," " rested," and " re- 
freshed;" we must remark, however, that the ef- 
fects of fatigue may be produced by mere mental 
exercise, without any direct material expenditure, 
such as that which occurs in perspiration during 
violent bodily exercise, &c. 

The phenomena of fatigue and refreshment by 
sleep are particularly vital, and a certain amount of 
repose is necessary to all living creatures, especially 
to animals. A daily state of repose or sleep oc- 
curs in plants, and their winter sleep is well known ; 
it corresponds too with the hybernation of some 
animals. Some writers have thought the idea of 
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sleep in plants absurd, because they say sleep con- 
sists in a cessation of sensation and volition, and the 
faculty of thinking, caused by want of secretion in the 
grey matter of the brain and cord, so plants, hav- 
ing no nervous system, cannot sleep. 

What, then, is this force that can resist the 
elements, that seems in a sense immortal, — ^what its 
nature? Can we compare it to any other force 
with whose properties we are acquainted ? 

D. The cause of vital phenomena. Here we ap- 
proach the limit of our knowledge, and, as usual 
when we know nothing further concerning a sub- 
ject, begin to form conjectures and hypotheses; these 
are quite numerous enough upon this part of phy- 
siology: we will, however, endeavour to sketch some 
of the most important theories upon this subject. 

Amongst the philosophers of ancient Greece this 
was the favourite theme, but we cannot enter fiilly 
into all their speculations and ingenious theories, 
and therefore rest content with stating them concisely. 
First, it was said by Thales that all things were made 
of one general substance, water ^ pregnant, however, 
with vital energy; also, therefore, that all matter 
was equally possessed of life. The next school of 
philosophers under Anaximenes taught that air was 
the first principle of all things, on the fact that air is 
necessary for all things. After this it was supposed 
that a peculiar kind of air, in a very rare and warm 
state, was the cause of all life, a remarkable ap- 
proach to the "breath of life*' of the Scriptures; 
Diogenes, the founder of this view, thought that all 
things which admitted air into their substance were 
alive, and that air circulating in the blood was the 
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medium of thought. Heraclitus and others sought 
to account for all life upon mechanical principles, 
considering that no life could occur without motion, 
they endeavoured to show the existence of a physical 
principle of life ; and some thought fire must be the 
cause of life. Gradually their attention was directed 
towards intellectual causes, when the Pythagorean 
school arose, which taught that every thing is con- 
trolled and aptuated by an universal and original 
spirit, God^ which they considered, as we do, to be 
altogether distinct from matter. Nothing can be 
more surprising than the great progress which was 
now made ; the Pythagoreans not only believed that 
the soul existed independently of the body, but they 
distinguished between the life of plants and that of 
animals, and they divided the soul into two' portions, 
the rational, possessed by man, and the irrational, 
by brutes; subsequently they discovered that the 
principle of life and the soul were not the same, and 
the doctrine of a vital principle or force as the cause 
of life arose. 

The disciples of Pythagoras and Plato first pro- 
pounded the doctrine, which considers all those phe- 
nomena we have been treating of as dependent upon 
vitality, to be caused by the operation of spiritual 
" essences," or " innate ideas," which are by them 
considered to emanate from the Deity, and to exist 
only in oi^nic and living structures. This doctrine 
or hypothesis is that which is generally received and 
believed by religious people and many philosophers, 
because it admits of the belief, founded on reason, 
that this innate spirit returns at death to the great 
originating Spirit from which it emanated at first. 
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All vital actions are by this doctrine ascribed to the 
operation of this spirit ; its nature is allowed to be 
altogether distinct from that of matter, masmuch as 
it cannot be seen or felt or made in any way appre- 
ciable to our senses ; its existence and operation in- 
dependently of matter is believed, because in the 
vital operations, we see phenomena produced by a 
force which we cannot perceive but by abstract 
reasoning, in the same manner as it is believed that 
electric force acts, although we cannot perceive it 

But all philosophers do not allow the truth of 
this doctrine : there are many, and their number is 
increasing, who consider that all matter, of whatever 
kind, is gifted with this peculiar spiritual essence ; 
they say, '* this emanation of divinity inhabits all 
matter," that " God is in every thing," hence they 
are called Pantheists ; they teach that vitality is a 
property of matter, as much as form is ; that when 
the proper conditions occur, particles of matter will 
become an organized being ; that at death these con- 
ditions have ceased to exist, but that the particles of 
matter, having formed the being, are restored with 
all their vitality to the general lap of nature, to 
become again subject to the conditions that may 
occur. 

These doctrines were taught by the ancient Greeks, 
with all their wonderful skill and ingenuity, and 
afterwards by various philosophers, especially by 
Giordano Bruno, who says, " The soul of the uni- 
verse fills and illumines the whole world, and in- 
structs nature in the production of genera and species 
of things in their proper form." " The final end the 
creative soul has in view," he says, " is universal 
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perfection, which consists in the development of all 
possible fonns in the diflFerent parts and masses of 
matter ;" also, " that the heavenly bodies act with 
intelligence and design :'* " in short, there is one 
spirit in all things, and no body is so small that it 
does not contain a portion of the divine essence by 
which it is animated." 

These are the two prevailing theories of life. It 
is not intended to enter at large into the merits 
of these ; the phenomena of life may be equally well 
explained by the one and the other, both being 
hypotheses; yet it will be necessary to mention 
some of the arguments used by their respective ad- 
vocates. 

The one class of philosophers of whom we have 
spoken say that " life" is an entity and a substance, 
not in a material sense, superadded to matter in a 
state of living organization; the other teaches that life 
is an essential property of all matter, as much so as 
form is : both doctrines have in ancient and modem 
times had many supporters; and the same terms 
nearly as were used by the ancients to explain the 
mystery of life, such as " vital spirit" and " vital 
principle," are frequently applied in the present 
day. 

The doctrine of innate " ideas" or " spiritual es- 
sences" as we have said before, supposes that all 
organized bodies are actuated by an innate " idea" 
or essence, said to be an emanation of divinity ; this 
" idea*^ only is permanent, while the organic struc- 
ture may decay; all the mental and vital pheno- 
mena are ascribed to this spirit ; at death it is said 
to return to the divine source whence it originated. 

E 
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The principal arguments in its favour may be 
briefly stated to be the following : — 

1 . When at death life is no more perceptible, it is 
naturally supposed, since the mind and soul, which 
all know to be immortal, have fled, that therefore life, 
which has been destroyed at the same instant, to all 
a])pearances, is of a similar nature, and has then re- 
turned to its divine source. 

2. The properties of matter are known to be 
wholly of a physical nature, yet in living beings we 
see the action of a principle apparently distinct from 
matter, while in death the matter lately inhabited 
and actuated by life remains the same as regards its 
physical properties, yet a great change is visible and 
evident. Such facts are considered impossible, with- 
out admitting the doctrine of life as an " entity" or 
" essence." 

3. According to a law of creation, if all the indi- 
viduals of a species of organic beings are destroyed, 
the peculiar form and characters of the creature are 
never restored or recreated from the general store of 
nature, which would be the case provided all matter 
were equally endowed with life, and only waiting 
for the concurrence of chemical and other favouring 
circumstances, in order to take on the form of a 
living thing. 

4. It is said, that since all organic beings arise 
from germs, and as the germs of all organic beings 
are similar, being constituted of a cell and nucleus, 
therefore the cause of the origin of these, and of the 
various forms of organic creatures, with their widely 
differing habits, cannot be found in mere composition 
of structure and chemical properties such as are 
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common to all matter, but in an " idea'* or " spirit," 
resident in the living structure, and implanted at its 
creation. 

5. If life were dependent upon entire structure, 
how is it that every limb of an animal, and even 
portions of its body may be cut off, without injury 
or loss of power and energy to the life of the indi- 
vidual ? 

6. By way of explaining the theory and offering 
an analogical argument from natural phenomena, it 
is said that this " vital principle^ may be analagous 
to the electric force, and those called the imponder- 
ables. 

There appears to have been considerable doubt 
amongst the advocates of this theory, as to the 
nature of the principle, considered to be additional 
to structure and matter, as to whether it were a sub- 
stance, or a mode only of the living body ; this has 
led to the supposition that it was a subtile fluid 
analagous to electricity, a view taken by J. Hunter 
and afterwards by Abemethy. Some, again, thought 
" life'* to be a peculiar substance, unlike any thing 
else ; others, that it is composed of light and elec- 
tricity. 

Many of the upholders of the doctrine of entity 
or substance of life are materialists, and avail them- 
selves of the opinions of numerous philosophers, who 
continually endeavoured to prove the entity and sub- 
stance of life, yet with very different views in every 
way to those taken by the materialists, the former 
ccmsidering life as of a highly subtile nature and 
distinct from matter; the latter, as we have said 
before, hdding it to be a property of all matter. 

E 2 
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In opposition to the mews in favour of a vital 
principle^ above stated, 

L It is held that an organic creature lives by 
virtue of its peculiar determinate composition and 
structure ; that life is the result of certain peculiar 
conditions which compel it to manifest itself; and 
when death occurs, these conditions are destroyed, 
and life is no longer possible, although the matter 
itself still retains the universal life of nature, and 
will become ready, in its turn, to perform the duties 
of a living organbm, whenever the proper conditions 
are fulfilled. 

2. By this theory vital action is explained without 
the aid of an imponderable and subtile principle; 
for the term ^^ life" is then an abstract term applied 
to the concurrence of certain peculiar conditions, 
which may be produced or destroyed at any time. 

3. With regard to the destruction and loss of 
particular genera and species of living beings, it may 
be said that the necessary conditions for producing 
these have not occurred again. 

4. In answer to the question, how can organism 
be set up by chemical or mechanical forces ? it is 
allowed, that this cannot be accomplished but by 
life ; nevertheless, life is held to be simply the result 
of the peculiar conditions of structure. In chemistry 
conditions somewhat analagous to these are not un* 
common, where several substances conspire, as it 
were, to produce changes, when only one is decom- 
posed or altered in its nature. 

5. There are no reasons for concluding that life, 
whatever its nature may be, is a whole that may be 
weakened by the subtracting of a part, provided the 
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parts that remain possess all the requisite conditions, 
when life is not lost ; if those that are taken away 
do not possess these conditions, life is not exhibited 
in them : if, however, a simple animal, containing in 
every portion of its structure the materials for these 
conditions, be divided even into more than two parts, 
each of them will retain the vital properties, and 
continue to live as a separate being. 

6. That electricity applied to certain of the living 
structures produces actions similar to living actions 
no one will deny, but some have sought, to prove 
that these forces are identical ; if this were true, it 
would follow that organic particles submitted to 
electricity would become living particles, which we 
know is not the case. 

Moreover, it is well known that the application of 
the electrical stimulus tends to destroy life and irri- 
tability. Some have tried to prove that the func- 
tions of the animal frame might be produced by 
galvanism, and Dutrochet declares that he has formed 
muscular fibre by galvanising serum ; but in .the first 
case, it is questionable whether mere mechanical irri- 
tation of the nerves of the stomach immediately after 
death would not have produced equally true results, 
and the second is scarcely worthy of serious dis- 
cussion. 

In modem times another view has arisen, differ- 
ing from either of those above referred to, which 
tends to show that what is spoken of as " life" is 
neither a property of all matter, nor a substance in 
itself, but a nonentity. The upholders of this doc- 
trine would say, that the term " life'' is an abstract 
one, having reference to the sum of the living actions 
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in organized structure; thus, that where you have 
certain proper and peculiar conditions of structure 
and organism, there you find life : that when these 
cease or are destroyed, life is no longer manifested. 
Tliis doctrine is in efiect similar to that of the 
Pantheists, though it differs widely from that as re- 
gards the existence of the property of life in all 
matter, which it does not maintain. The followers 
of this doctrine, or the nonentity school as they 
may be called, would not, we imagine, wish to be 
considered materialists, neither are they, so far as 
the most important part of that doctrine is concerned ; 
for while the materialists make their views apply to 
mind as well as life, the nonentity men do not deny 
the spiritual nature of the mind or human spirit, 
but believe in the immortality of the soul. 

Having thus given a general view of the doctrines 
concerning life and organism, or the cosmological 
systems, as they are called sometimes, we purpose 
taking a general view of the whole subject, by way 
of recapitulation, and for the sake of enabling the 
reader to form a clear idea of the different doctrines. 

When all that can be said in explanation of phe- 
nomena must be hypothesis, and when all the hypo- 
theses offered are equally sufficient to account for 
and explain the facts, it becomes a very difficult 
thing to pronounce as to the correctness of one or 
the other. The subject of the different hypotheses 
under consideration is unfortunately so mysterious 
and difficult to handle by the modes of philosophical 
investigation, that we are ready almost to despair of 
ever arriving at the truth ; at the same time, seeing 
how closely analagous are the phenomena of life and 
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those of mind, with which the soul is all but iden- 
tified, we cannot help feeling anxious lest any doc- 
trine offered by the writer should offend the preju- 
dices and belief of well-meaning persons : all tends 
to render arduous the attempt to direct the reader's 
thoughts upon the subject, so that he may take a 
view of the theory of life, correct, as far as science 
can lead, and not incompatible with his prejudices 
and belief, as a creature of divine origin, and of 
moral and religious obligations. 

The great Bacon says, " Hypotheses non fingo," 
&c.; and again, Newton, "Causas rerum natu- 
ralium, non plures admitti debere, quam quae et 
verae sint, et earum phaenomenis explicandis suffi- 
ciant." The words of these great masters in modern 
philosophy should be our guide ; and if we are com- 
pelled reluctantly to adopt any hypothesis, let us be 
careful how we rely upon one that requires the ope- 
ration of a new cause, something indescribable and 
imperceptible, the effects only of which can be ap- 
preciated, which effects being wanting, there is then 
no evidence as to the cause. On the other hand, if 
certain phenomena can be explained by known laws, 
and by the effect of known causes operating gene- 
rally, and without the supposition of some new 
agent, then it behoves us rather to incline towards 
such a mode of explanation. In proportion as one 
hypothesis involves the supposition of one or more 
ulterior hypotheses, so ought we to suspect its truth 
and foundation. 

Until it is possible for human intellect to com- 
prehend the power and design of the Creator, it is 
vain, if not presumptuous, to speculate upon the 
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manner iu which creation of matter, and its con- 
version into the varied forms of this earth, were and 
arc accomplished. The origin of matter is a mys- 
tery; the result of the great command, "Let there be 
light," is likewise incomprehensible to finite minds; 
doubtless it was preceded or accompanied by some 
stupendous atmospheric change, not less inexplicable 
or wonderful. The creative act compels the dead 
and sha])eless earth to produce the varied forms of 
vegetation, each blossoming and " yielding seed after 
its kind;" the waters, "gathered together," bring 
forth the fishes and fowls of the air ; while from tlie 
earth again arise the other animals, excelling those 
created before them, in the complication of their 
bodies, and the perfection of their organization ; 
lastly, from the same source, we are told, sprang 
man, the most complicated, the most perfected, and 
the most highly endowed of all, " made after God's 
own image." 

But the earth itself is no longer " without form" 
nor " void ;" its rocks, its minerals, its stalactites, its 
crystals, whence do they arise? what impulse or 
energy causes their peculiar and numerous shapes ? 
What can we answer, but that they obey the great 
mandate of creation, and are the results of power, 
will, and design ? That the peculiar forms of mine- 
rals and crystals may yet be accounted for by known 
causes, let us not pretend to deny; but it remains 
to be told how those causes themselves arose, an en- 
(juiry wliicli still leads us to creation. 

When we compare the form of the lowest vege- 
Uibl(»s, such as lichens and fuci, with crystals, how 
rcniarkable is the resemblance between them ! each 
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consists of a simple branching form, a very simple 
structure, growing upon a rock, which each seem to 
require as a sort of starting point — a point d' appui. 
It is true, the simple plant lives upon the air, mois- 
ture, light, and heat, and perhaps electricity around 
it ; but who is to say that the crystal may not do 
the same, and be similarly dependent upon these 
agents? Every one must have observed in frosty 
weather the depositions of watery vapour upon a 
cold surface, such as a pane of glass, and the beau- 
tiful crystals shooting in such graceful forms, as if 
impelled by vitality itself. Again, we see one of 
the lowest in the animal scale, a sponge or coralline, 
fastened to a rock, without selection or choice, there 
to remain and increase by the mere contact of the 
matters around it : when taken from its habitation, 
it exhibits no more change than a crystal would. 
So also some kinds of polype, in regard to their 
form, are scarcely to be distinguished from plants, 
and resemble them closely, too, in being propagated 
by shoots. Certain circumstances are necessary to 
the formation of these creatures ; so it is with crys- 
tals, some" cannot be formed without air, light, heat, 
&c., and their formation is known to be much 
favoured by galvanic currents. 

We make these remarks in order to point out the 
completeness of the chain of nature, to show that if 
we please we may lead our thoughts from the 
highest animals down to rude matter, from which 
we believe all created objects sprang : " Natura non 
facit saltum." 

It may be said, is not this lowering the mystery 
of life too much, and speaking of the creation of 
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living things as of no marvel, but merely as the 
result of natural causes ? We answer, no, for though 
we may be able to explain "life" by known causes, yet 
still the mystery involving the origin of those causes 
remains untold. 

Are the revolutions of the planets, the rising of 
the tides, the source of light and heat, the consti- 
tution of the atmosphere, less wonderful than the 
phenomena of life ? surely not. Are we not com- 
pelled to imagine the existence and operation of 
subtile fluids or ethers as the causes of these phe- 
nomena ? Is not the same course pursued with re- 
gard to " lifej\ and do we not comprehend the one 
set of phenomena as well as the other, while the laws 
which regulate both are almost equally well under- 
stood ? 

The creation of the antecedents to life is, if pos- 
sible, more wonderful than the phenomena of life 
itself, and cannot the less impress us with that vene- 
ration and profound awe which become us as created 
beings, gifted with a power of thus far comprehend- 
ing such mysteries. 

Now we have already seen that some philosophers 
explain organism or life^ as they would other pheno- 
mena of nature^ hy the operating of known causes^ 
attributing the phenomena of life and organization 
to the peculiar mode of combination of elements. 
It is not necessary to mention the names of the 
celebrated supporters of this theory, it is sufficient 
to have stated it ; it explains all the varied forms of 
organized bodies, by diflferences in the mode of com- 
bination of their elements, whereas it is well known 
that form does not determine the mode of action or 
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quality of bodies, for we may have what the chemists 
call isomorphous bodies, which have different proper- 
ties, and we may have the same properties possessed 
by the same body in two different forms ; thus we 
find that the arseniate of soda, a highly poisonous 
salt, possesses precisely the same form as the phos- 
phate of soda, a comparatively harmless substance ; 
the composition of the two being precisely analogous, 
as seen by their formula, (2NaH i8+24H) and 
(2 Na H p+24 h) ; there is another salt, containing 
14 atoms of water, which has a totally different form, 
but still the same in both compounds ; all the alums, 
too, are isomorphous : there are examples also of a 
substance remaining the same, so far as we are able to 
detect its composition, but altered in its form and ap- 
pearance ; e. g. Iodide of mercury, when first sub- 
limed, is of a bright yellow colour, but becomes a fine 
scarlet when cool; sulphate of manganese may be 
either in pink or white crystals ; the diamond is pre- 
cisely the same in composition as common char- 
coal, so the brilliant calc-spar is simply chalk. 
These facts are very curious, and lead us to think 
that some change has occurred which we cannot yet 
appreciate; some suppose that a change in the 
amount of specific or combined heat has been ef- 
fected. Further, the germs of all animals are similar 
in form and structure, yet the difference in their 
properties is very great. 

It is said, "that immediately after death, the 
elementary composition of organized bodies does 
not appear to be different from that of bodies still 
living ;" therefore it is insisted, that we must admit 
the existence and operation of a principle not recog- 
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nizable by chemical analysis, whether it be " as an 
imponderable matter or a force or energy/* 

But it may be questioned if our powers of chemi- 
cal analysis are yet so far advanced as to detect 
minute differences in organic bodies ; in fact, it would 
seem that the more advanced the department of or- 
ganic chemistry becomes, the more are we enabled 
to perceive and treat of subtile diflferences hitherto 
unknown; besides, one great characteristic of or- 
ganic substances, as stated in a former part of this 
essay, is, that although composed of the same ele- 
ments common to all matter, yet they are diflferent 
in form, appearance, and proportions ; and the re- 
markable difference in the constitution of some 
chemical substances, or, so to speak, in the arrange- 
ment of their elements, shows that subtile and in- 
explicable changes, relating to the properties and 
qualities of inorganic bodies, do occur, although 
their constituents and form remain the same ; there- 
fore we are not yet in a condition to deny the oc- 
currence of change in the elemental arrangement of 
organized bodies at death, or change in their ma- 
terial properties. 

The doctrine of " vital principle^* or " organic 
force^ admits that life depends on organized struc- 
ture and necessary elementary combination, but 
allows that the vital principle may be " quiescent^'' 
a state not to be confounded with death nor life, 
but to be considered as " a capability of living," a 
^^potentiality** of life ; the life itself is said to begin 
under the influence of certain necessary conditions, 
such as heat, air, water, and nutriment or organic 
matter, and these are necessary to its continuance ; 
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the germ, however, only remains quiescent, or ex- 
liibits no life, so long as it is maintained perfectly 
leyond the influence of external agencies. — Miiller. 
But what is the state of the structure during this 
quiescent state; is it not complete and perfect as 
when first the germ itself was formed; and doubt- 
less possesses the same properties and qualities; 
but it remains to be said, that if the structure be 
injured, or its elements act upon each other, from 
any cause, its properties are destroyed, and certain 
products are the result, just as if any crystal had 
suffered decomposition. We do not mean to say 
that the properties of the germ were merely che- 
mical, nor that its structure held within it any prin- 
ciple identical with the chemical force or any of the 
imponderables, but we must confess there seems no 
necessity for imagining the hypothesis of a subtile 
spirit to explain such phenomena; certain changes 
occur in a given structure under certain circum- 
stances, and without those conditions they do not 
exist. 

Stahl considered the " rational soul" itself the pri- 
mum movens of organization ; that the soul preserves 
its body, and by its organic action diseases are cured ; 
he places the manifestations of the soul combined 
with consciousness on a level with the organizing 
principle, the operations of which, though in accord- 
ance with design, obey regular laws; but the or- 
ganizing principle is not resident in any particular 
organ as the mind is ; it acts in anencephalous mon- 
sters, and even modifies the nerves and nervous 
centres of various animals, as in the transformation 
of insects or batrachian reptiles. — See Miiller, p. 24, 
Vol. I. 
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It may be fairly asked, what need is there of any 
fresh liy])Otliesis ? for in studying this phenomenon 
we are acquainted with as much as satisfies us in the 
consideration of any of the ordinary chemical and 
mechanical phenomena: we say in chemistry that 
certain phenomena are due to endosmosis, e. g- if a 
vessel containing hydrogen be placed above another 
full of carbonic acid, the heaviest gas, and these al- 
lowed to communicate by means of an opening, 
stopped, however, with dried pipe-clay, we shall, in a 
very short time, find the heavy gas has passed through 
the porous medium into the lighter and upper gas; 
this may be called attraction, but jt is no more ca- 
pable of explanation than the fact that the carbonic 
acid escapes through the membrane of the lungs, 
and is thus expired : again, if a bladder containing 
a small portion of air be passed into a jar of carbonic 
acid gas, it soon becomes so distended by the pene- 
tration of the gas as to burst ; analogous efiects occur 
between liquids of difiJerent kinds. We know that if 
an acid be added to an alkali, an action occurs, and a 
different substance is formed ; so if water be cooled 
to a certain degree, an action commences, and its form 
is changed. These things can no more be explained 
than the effect of air, &c. upon the germ ; we are 
unable to say what the princijije is which actuates 
the acid and the alkali, no one has yet detected any 
force ; it is true we say it is due to chemical affinity, 
but what is this affinity ? We know of it only by its 
effects ; some say it is electricity, others caloric, others 
a universal ether, others something sui generis, so 
that all is hypothesis, as in the phenomena of the 
germ, though the laws which regulate both are 
equally well understood. 
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Having said thus much as to the simplest forms of 
vitality as seen in the lowest animals, and the 
germ of living beings, let us now refer briefly to the 
^jital conditions necessary for the developed organism^ 
the state opposite to that of the germ, and one that 
at once involves the principle of living and the con- 
tinuance of life. 

Here again we find that external agents are 
necessary; caloric, water, atmospheric air, organic 
matter, maintain life, inducing " constant changes 
in the composition of the organized body, and com- 
bining with the body, while certain old components 
are again decomposed and cast off." — Miiller. We 
have before seen that the blood is a necessary vital 
stimulus ; this fluid having undergone the necessary 
changes by the action of the agents just spoken of, 
becomes fit and qualified to stimulate the organs of 
the body, " producing in them organic change of 
composition essential to the manifestation of life:" 
and again, " the vital actions themselves are at- 
tended with decomposition of organic matter ; the 
pupae of insects, when in the crysalis state, and 
taking no nourishment, afford excrementitious mat- 
ter/'— /rf. 

These are the words of one of the greatest mo- 
dem physiologists, lAo teaches the doctrine of a 
vital principle; — it will be observed, that this account 
speaks of " material changes, by which the essential 
elementary combinations are maintained, and the 
phenomena of life are produced :" if such things 
are evidently the causes of excitability, why do we 
need the " vital principle," what has it to do ? and 
it is clear that the author is not quite satisfied with 
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his own views, for he says, " I say that the name 
stimulus, vital stimulus, gives an empty and indeed 
false notion, unless the material changes, the constant 
new combinations and decompositions of ponderable 
and imponderable matters induced by it be at the 
same time remembered." 

But tliere is a chemical action called catalysis, 
which is very remarkable, especially as it appears 
to be much concerned in organic changes ; it is, 
however, merely a fictional name for the kind of 
phenomena, and affords no clue to the real cause of 
them, which is at present mysterious : the simplest 
example is that of the action of yeast in producing 
fermentation, the yeast causing the sugar to be con- 
verted into carbonic acid and alcohol, remaining itself 
unchanged : so a mixture of hydrogen and oxygen 
gases may be even heated without forming any com- 
bination, but if a piece of platinum be placed in 
them, they immediately unite, forming water, while, 
if sufficient in quantity, the metal becomes red hot, 
and explodes the whole, although it remains per- 
fectly unchanged itself; the common spirit lamp, 
containing a ball of platinum constantly at a red 
heat, acts in the same way, the spirit being converted 
into its elements by the presence of platinum : the 
peroxide of hydrogen is instantly decomposed if 
almost any substance is allowed to come in contact 
with it, yet the substance causing the action remains 
without the slightest change. One more example 
from organic bodies ; an acid converts a solution of 
starch into gum and sugar, although no change takes 
place in the acid, for it remains free and undiminish- 
ed; the parallel to this in the living organism is seen 
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in the action of the vegetable principle, Diastase^ in 
the germination of seeds; it converts their starch 
into gum and sugar, which, being soluble, flow in 
the sap and nourish the plant : it is to an action of 
this kind that the favourers of the chemical theory- 
would ascribe the phenomena of life which we have 
described, and if such actions are proved to exist in 
plants, we do not see why corresponding processes in 
the animal economy should not be similarly explained. 
We may remark, that there is sufficient evidence of 
an action equivalent to the chemical when simple 
contact takes place between two different substances ; 
galvanic piles have been made of various materials, 
amongst others with alternate layers of muscle, fat, 
and membrane : the facts of thermo-electricity show 
the effect of heat in setting up a new state, and 
lately it is asserted that chemical decomposition of 
M^ater has been effected by a current of heat alone : 
connected with these facts, we must remember the 
necessity which we have seen exists in the animate 
economy for the bringing together of different sub- 
stances under a certain degree of heat. 

The importance of the nervous influence has been 
before stated : we must remind the reader also of 
the effect of light on animals, and the necessity of it 
for plants. 

Thus far we have endeavoured to point out the 
great importance of elementary combination and ma- 
terial changes to the manifestation of the general phe- 
nomena of life ; we have also shown that these may 
be accounted for on rational and known proximate 
causes, therefore we submit that it is better to incline 
towards such a mode of explanation, as being more 
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conducive to experiment and more free from hypo- 
thesis, than the doctrine which requires us to ima- 
gine the operation of a vital principle as the cause 
of such changes and the manifestation of such pro- 
perties as those which constitute the characteristics of 
organized bodies. Many people are so bigoted to 
the old Pythagorean notion of life being an emanation 
from the Deity, by the " breathing into the nostrils 
the breath of life," doubtless the language of me- 
taphor, that they think it almost sacrilegious, or at 
any rate materialistical, to attempt even the appli- 
cation of principles of mechanics and chemistry 
to explain the vital phenomena ; they would prefer 
leaving all in awful mystery, with a sort of vague 
feeling of veneration for the Almighty power ; but 
enough has been said to show that such sentiments 
are erroneous, and that although we should even- 
tually be able to explain vitality, we should only be 
perceiving the universality of c.ertain laws, the origin 
of which would be as much mysterious as ever ; and 
then the explanation of the mental' and intellectual 
life lies before us. 

But it must not be supposed thai in saying this 
we mean to deny the utility and efficacy of vital or- 
ganization ; it cannot be said that such changes as 
those we have just referred to could be produced 
without the aid of organism, but the force or pro- 
perty of organism itself may be peculiar and diflPe- 
rent from that which impels the interchange and 
combinations of external stimuli with the matter of 
organic structure, without being an " ether*' or 
" spirit^'' a " vital principle " or " wvev/jM :" the 
nonentity school assert that there is no such thing 
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as a vital principle, and they say the onus probandi 
rests with the entity men ; this is both fair and phi- 
losophical. 

Good examples of the effect of the living or- 
ganism are seen in the conversion of the food into a 
pulp by digestion in the stomach, and subsequently 
into a different substance, approaching the blood in 
character, in the small intestines : again, by means 
of a delicate but sure test, we are able to detect that 
during digestion the inner coat of the stomach is in 
one state of electricity, while the blood, leaving the 
organ on its external surface, is in another state. 
The experiments of M. Matteuci would show that 
the bare muscles of an animal, during life, placed 
against the exposed nerve of another, also alive, or 
stunned, produce muscular contractions: the won- 
derful power of the Torpedo is found to be dependent 
entirely upon its life, and is proportioned to its state 
of health and strength, for it will kill itself if made 
to give repeated shocks. 

The doctrine which explains vital phenomena 
without the operation of a vital principle suflSces 
very well to explain all the lower modes of life, but 
when we ascend the scale of living beings to those 
animals possessing sensation, voluntary motion, and 
consciousness, it must be allowed some difficulties 
arise, for we cannot conceive how the varied and 
complicated muscular movements of these creatures, 
their senses, and their mental and instinctive facul- 
ties, can possibly be caused by the most refined che- 
mical and mechanical actions : perhaps none but 
the most determined materialists would uphold such 

f2 
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a view ; certainly most of those who deny the ope- 
ration and existence of a vital principle do not main- 
tain such an opinion. 

The great importance of the nervotis infltiencej as 
it is called, for maintaining the functions and life of 
the higher animals, is allowed by all physiologists; 
some seeing that irritability consists in the mani- 
festation of " certain movements, molecular or sen- 
sible," and that muscular fibre and nerves are neces- 
sary to these, have therefore argued that the 
nervous and muscular systems are the seat of irri- 
tability. 

Miiller says, speaking of " life," i. e. the vital 
principle, " the mobility of this principle is certain ; 
this passage of the vital principle from one part to 
another is seen still more clearly on the removal of 
pressure from a nerve after that state has been pro- 
duced in which the limb is said to be asleep T— and 
again, " the nerves effect important material changes 
in the organs, and their active force, probably an 
imponderable agent, is an important internal vital 
stimulus." 

We have before spoken briefly concerning the in- 
fluence of the nerves; it is not our intention at this 
place to enter at length upon the subject of sensa- 
tion and voluntary motion and consciousness, nor 
the discussion of the nature of the nervous energy, 
but we wish to caution the reader against taking for 
granted these views concerning the nervous influ- 
ence in connection with life and the " organic 
force;" it might be thought that the seat of the 
supposed vital principle was discovered to be in 
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the nerves, which would be very erroneous. Miil- 
ler's example is a fallacy, for the life of the part 
asleep is not destroyed; its sensibility and its sus- 
ceptibility to voluntary controul are suspended, be- 
cause the trunk of the nerve supplying it has been 
pressed upon; but if this pressure had been con- 
tinued for a suflScient length of time to destroy the 
continuity of the nerve, and consequently the ner- 
vous influence over the limb, yet the life of the 
limb would remain, the part would not die and be- 
come disorganized. However, though not inclined 
to look upon the nervous system as the source and 
channel of life, nor as the proper seat of irritability 
or vitality, yet we must admit that the nervous in- 
fluence is an important element of vitality, perhaps 
the most important; certainly the amount of vital 
manifestation in a part deprived of the nervous in- 
fluence is much inferior to that in a perfect and 
healthy structure, but nevertheless vitality of the 
tissues does remain, although they may have de- 
creased in bulk and become altered and deteriorated 
in properties; it is worthy of remark, that struc- 
tures thus impaired have a tendency to change into 
cellular tissue the simplest form of living structure. 
The vitality of polypes and other animals low in the 
scale, although of inferior character, is not the less 
active and vigorous, and this probably without the 
influence of nerves. 

In the highly developed organism the relation and 
mutual dependence of parts upon One another, as 
well as upon the integrity of the whole, prepares us 
to expect that so extensive a system, one so protected 
and so carefully supplied with blood as the nervous 
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system, must be of vital importance ; this is borne 
out by facts met witli constantly in medical practice. 
Injuries to the central parts of the nervous system, the 
brain and cord, are attended, either immediately or 
in process of time, with serious effects, and even 
death ; liowever, with regard to these it may be 
questioned how far the injury done to the brain or 
cord is the direct cause of death, because, from the 
failure of respiration, and with it the circulation of 
aerated nutritious particles, the structures are de- 
prived of a most important stimulus, the blood. The 
converse to the case of direct injury to the central 
ner\'ous collections is also found to be attended often 
with the same instantaneous results, e.g. if the 
heart from any lesion of its structure cease to act, 
death as suddenly occurs as if an injury had been 
done to those parts of the nervous system concerned 
in respiration : so if the supply of blood to a part be 
cut oflf, death speedily follows, although the nerves 
shall have been left entire. 

With regard to the blood, considered as a stimulus 
of life, we must be careful how far we admit its 
influence in vital actions, for some physiologists have 
erroneously thought this fluid was possessed of life ; 
we can easily allow that it is an organic fluid pos- 
sessed of properties elementary of life, but it is no 
more alive than the atmosphere, which is equally ne- 
cessary to life. 

The constitution of the lymph, chyle, and blood 
has of late been so well made out, that we will give 
a short description of these fluids which circulate in 
the animal body : they all " consist of a liquid hold- 
ing small particles in suspension ;" the size of these 
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globules varies in different animals ; those of the 
blood are larger in birds than in mammalia, and 
largest in the Proteus (^^ of an inch) a species of 
lizard, smallest in the musk deer, in which they are 
only the ^g^pp of an inch. Mr. Gulliver thinks 
that there is a relation between their size and that 
of the animals in those of the same order. The 
form varies in n^any ways ; in man they resemble a 
piece of money with a dent on each side, and measure 

from x&Vo" *^ TioT ^f ^^ ^^'^ 9 th^ same form pre- 
vails in mammalia, except in the camel tribe, where 
they are oval, as in birds, reptiles, and fishes; in 
some, as the scorpion, they have a rim of granules, 
and in others are somewhat Uke a raspberry. 

These fluids, when taken from the body, undergo 
certain changes ; in the blood every one is familiar 
with the coagulation ; a similar thing is seen in the 
other two fluids, but on minute inspection it is found 
that the blood corpuscles first become jagged at the 
edges, and sometimes take the shape of a half 
moon, and what is most curious, they run together 
by their flat surfaces, and form a rude net-work of 
irregular columns in the clot, like rolls of money ; in 
a few moments, however, an oscillating motion is 
seen, and these become broken up, and the globules 
disunited; the nature of this kind of attraction is 
not known. Hunter thought that the blood coagu- 
lated by attraction of cohesion, and then became dead, 
but this is n,ot admitted, for we know it then becomes 
the first iftis^ier organized in the healing of wounds. 
Many circumstances influence this process; we shall 
only mention that effused blood kept: in the living 
tifisues is found to remain fluid for a very long 
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time ; this has been attributed by some to the vi- 
tality of the tissues : it has been discovered, that 
in inflammatory blood the mesh-work of rolls of 
globules is formed more rapidly, and is of a closer 
texture: it is found also, that woman's blood coa- 
gulates two minutes sooner than man's : most 
fluids, in becoming solid, give out their latent heat, 
but the blood does not yield any. Transfusion 
of blood from one person to another has been used 
to recover patients dying from loss of blood, but not 
successfully ; it is remarkable also, that if the blood 
of a mammal be injected into the vessels of a bird, 
death follows instantly. 

Now these facts are not accounted for by che- 
mistry, though some think that coagulation is caused 
by chemical agents, as that of milk by rennet; 
others prefer the vitality view, and think it may be 
stimulated to coagulate like a muscle to contract; 
others say, that when in the body it is the subject of 
vital repulsion, but when drawn out that vital attrac- 
tion acts : for our part, we are disposed to think the 
blood retains some property after it is taken from 
the body, neither chemical nor mechanical, to which 
coagulation is attributable ; just as we see that irri- 
tability remains after death, as proved by the efiects 
of galvanism and other stimuli upon the muscles; 
still it must be stated, that if it depends on vitality, 
this property may apparently be preserved, for it is 
found that fresh blood, to which salt has been 
added, will remain fluid for a year and a half, 
when, if water be added, it exhibits all the pheno- 
mena of coagulation we have described. 

It appears then that we are unable to identify the: 
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principle of life, if there be such a thing, and we 
cannot show that any particular structure or fluid 
of the body is the seat of vitality in preference to 
any other, so far as our present means of investiga- 
tion avail ; the question as to the existence or not 
of a vital principle may be allowed to stand over 
until we possess the means of testing so subtile and 
evanescent a substance ; in the mean time, how- 
ever, since all that can be said in support of the 
vital principle theory is but hypothesis, we are 
called upon to uphold such doctrines only as are 
founded upon rational and obvious causes. 

We have failed to show that the phenomena of 
life depend upon chemical composition, mechanical 
arrangement, or chemical constitution ; and we have 
not been able to prove that life is supported by the 
nervous influence in particular, or that it is identical 
with that influence ; neither could we allow that 
the blood alone, although seen to be so necessary to 
life, can constitute life or is itself alive : there are 
no reasons for believing that the air, heat, light, and 
electricity are in any superior measure the vehicles 
of life, or themselves identical with it. On the 
other hand, we have not been able to admit the 
existence and operation of some new imponderable 
and inappreciable principle, something superadded 
to matter, so constantly called " the vital prin- 
ciple," and to which every phenomenon of mystery 
in physiology has been by some ascribed. 

But in studying the vital phenomena we are in- 
clined to think that too much attention has been paid 
to one set of phenomena, to the neglect of the 
whole group ; we suggest that the combined or con- 
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joined operation of the elements which constitute 
living organism is most important; that in this 
rests the secret of life; not in the nervous influ- 
ence, the blood, the muscular tissue, or in the ope- 
ration of an unknown " vital principle ;" we know 
the importance of this union of structures and func- 
tions, for if only one be left out the phenomena are 
deranged, and life may be destroyed. We venture to 
think, that if the study of vital organism as a whole, 
assisted as it may be now by the very advanced state 
of the physiological and chemical sciences, will yet 
lead to a better understanding of the phenomena 
of life. 



PART II.— MIND. 



INTRODUCTION. 



Jlie Action of such a principle as Mind and Intellect in- 
ferred from the consideration of the laws of the vital 
economy ; Superiority of human mindy and quality of 
recording its actions; Endowment of the Intellect with 
progressive power. 

In the preceding division of our subject we paid 
some attention to the phenomena that may be studied 
in connection with matter, whether animate or in- 
animate; we saw that certain necessary conditions 
exist, in which the various phenomena occur, and 
that certain " laws^^ are in operation which we say 
regulate the occurrence of these conditions and the 
accompanying phenomena : we have observed also, 
that a general scale of life exists, and that] animate 
objects may be classified accordingly; the same may 
be done with inanimate objects, for they have their 
relations, and are classified according to them ; this 
is often called a system — the system of the universe. 
But the idea or conception of different kinds of 
things, having certain general relations to one an- 
other, yet so different as to admit of classification 
according to those differences, is remarkable, inas- 
much as from what we have seen of organism and 
vitality, as well as of material forces, we cannot ad- 
mit either to be the cause of these differences; we 
cannot allow that the conception and setting up of 
"genera" and " species" could originate by ^^ life" 
alone ; we know, from observation of our own race, 
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that none but the highest organized condition com- 
bined witli a superior mind, as we say, can sustain the 
idea of genus and species, and that to entertain fully 
the idea of a " law," requires still higher kind of 
thought, as well as a cultivated intellect ; the most 
refined and tutored intellect is constantly searching 
for " laws," and is gratified either by the discovery 
or the comprehension of one : if, then, it be admitted 
that it recjuires the exercise of a peculiar property 
to conceive and frame a law, and that certain laws 
have been known to be in operation, it follows that 
the laws themselves, as well as the conditions exhi- 
biting them, which may be said to be the result of 
their action, must have been designed, and that the 
conception of the laws must have existed previously: 
this may be rendered plain by attending for a mo- 
ment to the action which occurs in our own minds, 
e.ff. I intend to place my hand on this book — the will 
to do this is one thing, the act is another, and the will 
must occur first ; for it would be absurd to place my 
hand on the book, and then to will to place my 
hand on the book ; — this " will" as we call it, then, 
is the " cause" of my act. 

Speaking of forms of nature and art, Harris 
says, '' 'Tis in mind they first exist, before matter 
can receive them ; 'tis from mind, when they adorn 
matter, that they primarily proceed ; so that, 
whether we contemplate the works of art, or the 
more excellent works of nature, all that we look 
at as beautiful, or listen to as harmonious, is the 
genuine effluence or emanation of mind." To 
return, the " idea" of a universe and the laws to re- 
gulate it, must have existed first, and is often spoken 
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of as the " cause," " the great first cause before the 
world was :" its original or previous existence 
being allowed, we must therefore admit its indepen- 
dence or possible isolated operation ; again, if there 
be any " cause," it must necessarily be different from 
the ^' effect," this is an absolute truth ; to the study 
of this cause we wish particularly to excite the 
reader's attention. 

Thus we arrive at something different from all 
that we have before spoken about, a " force" which 
consists in the origination of an " idea," and the 
power and disposition to work out that idea, called 
" will" and " design ;" every man knows that by the 
action of this force all things in our economy are 
performed ; we are conscious of such an operation in 
our own thoughts, we perceive its operation in the ac- 
tions and motives of others, we therefore naturally 
conclude that all we are sensible of is the result of 
the operation of this force, we call it " mind.'' 

It might be desirable to enter into arguments to 
proveHhat all phenomena are the result of " design," 
but did our limits permit, this would be scarcely re- 
quisite, seeing how ably it has been done by many 
writers. 

We must consider the first great cause to be es- 
sentially " mind," and that all mental existences we 
are in contact with are similar in nature, and, figu- 
ratively speaking, as it were reflected points from 
the grand light of the original mind, or, as it has 
been said, " emanations" from the Deity ; all man- 
kind believe this ; the rudest savage, worn out with 
bodily pains and mental miseries, prays to " the 
great Spirit" to relieve him and longs for the time 
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when liis spirit shall be set free irom all troubles, 
and return to the company of the great Spirit; the 
intellectual man, seeking to penetrate the grand mys- 
tery-, soars to the limit of our finite thoughts, long- 
ing to pass the barrier, and realize the thoughts of 
immortality. 

M''lien the stupendous miracle of the creation oc- 
curred, the light of mind shone upon our earth, 
with this came life and all its mysteries ; preceding 
it had been set up all the phenomena and laws of the 
material world ; here are three remarkable conditions 
that have been in existence and operation during 
this time — the mtufia, ^v^j), and <ntfta of the ancients ; 
the operations of tlie first are inexplicable, and con- 
ceivable only : but those of the second, although they 
are equally inexplicable, yet are endowed with the 
power of recording sind communicating their action, 
while the material world has continued as it began. 

With regard to the mental force there is this pe- 
culiarity, its power, so far from diminishing, may be 
said to increase, inasmuch as the labours of the 
mind may be carried on from any point of ceasing 
by another mind, and a record left which is still 
available to others ; so that what is death and de- 
struction to "life" and "oi^nization" is not so to 
" mind." 



MENTAL PHENOMENA. 



A. Of mental phenomena in general. — In enter- 
ing upon the description of these it is to be under- 
stood that we intend to consider all phenomena that 
appear to be the result of the action of such a force 
as we have just been endeavouring to point out : in 
speaking of the instinctive acts of the lower animals 
we shall meet with some difficulties, but hope to be 
able to render plain what is understood by mental 
phenoraena, as distinct from any others that may be 
studied. 

Certain forces exist, which cannot be seen or ap- 
preciated but by means of the effects they produce, 
the cause and its nature remaining hidden from our 
senses. We know this to be the case in various 
phenomena of the natural world, which need not 
be again described. We have seen that there are 
powerful arguments advanced by some philosophers 
for considering the vital phenomena as the effects of 
a force somewhat similar in its nature, inasmuch as 
its effects and circumstances only can be studied; 
now we have to study the phenomena of another 
force, which, if possible, is still more out of the 
reach of our senses, and in the importance of its 
actions transcends all others. 

The manifestations of mind may be observed and 
proved to exist in a very large proportion of the 
animal creation, and perhaps by closer attention the 



ftO TUB WILL IN PLANTS CONSIDERED. 

mental force may be found to be acting in all ; the 
lowest cliiss of animals exhibit psychical signs; 
as vre advance in the scale, these take on a more 
comph'cated character, and even approach those seen 
in man, so that '' mind'* must be admitted as one of 
their properties ; at the same time we must remark, 
that the mind of man and that of animals is widely 
different, as we shall show when speaking of the 
classification of mental phenomena. 

The processes going on in the human body and 
in lower animals, which are purely the result of 
organism, and dependent upon " life," are not sub- 
ject to the " will," no caprice of the animal can act 
upon them ; they proceed independently of any but 
a vital impulse; but there are other processes or 
phenomena, which, although equally dependent upon 
vitality and its conditions, yet are not caused and 
produced by life, but by the energy of " mind.*' 
The processes of digestion, respiration, circulation, 
nutrition, growth, &c., go on by the vital stimulus 
alone, but the locomotion of the body by the muscles 
cannot be produced without the operation of a mental 
force; thus we say that the "will" controuls these 
motions and produces them. Voluntary muscular 
action is an instance of the simplest mental pheno- 
menon, and may be seen in nearly all animals. 

When we compare certain movements seen in plants, 
as referred to in the preceding part, there may seem 
to be some analogy between such motions and those 
of the lowest animals, and the phenomena in both 
cases are considerably mysterious ; the climbing of 
a plant, and the planting and fixing of its hooks to 
support its weight, exhibit as much design and will 
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on the part of the living structure, as the prehension 
of food by accidental contact seen in the polype and 
actinia ; so that it must be admitted that the pheno- 
mena of vegetative life and those of the lowest in- 
stinctive animal life are so closely allied, that at 
present we cannot pretend to decide which are volun- 
tary and which not ; but if we ascend the scale to 
some of the highest amongst instinctive instances, as 
the bee, we find that a corresponding precision and 
formality is exhibited in the building of its cell, 
equally as in the expansion of a flower and the 
climbing of a plant, yet there is this difference be- 
tween the acts, — in the animal^ a stimulus or im- 
pulse from within, and the property of the animal, 
acts, while in the motions of plants the stimulus is 
from without, and not the property of the organism ; 
still it may be said that both are endowed with the 
quality of life, and to both the stimulus of the air, 
nutriment, heat, and light is necessary ; indeed, the 
difficulty of distinctly characterising and classifying 
these objects, according to their psychical properties, 
must be admitted. The movement of the leaf of 
Hedysarum gyrans, before spoken of, occurs indepen- 
dently of all stimulus and is incessant, the two por- 
tions of the leaf, one on each side of the midriff*, 
continually approaching and separating like fans, 
and with some force. 

However, there are certain other phenomena that 
effJectually distinguish the acts of the inferior ani- 
mals from any thing vegetative ; the lower animal 
has powers of locomotion in a full sense, in which, 
afi we have before said, consists the action of a 
** willj^ for the locomotive movements of an animal 
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arc not performed with that blind impulse that some 
otlier acts of its life are, being regulated according 
to circumstances; if the animal is opposed in its 
progress, it avoids the opposition by efforts almost 
exhibiting reason, varied to meet the occasion, and 
often varying under the same circumstances. The 
different kinds of motion, in leaps, gyrations, oscil- 
lations, and leech-like attitudes, are not seen in the 
moving plants ; the combats of the infusory animal- 
cules, and the expedients resorted to by many in- 
sects to obviate difficulties, must be admitted as of a 
mental character, and very superior to any thing 
seen in plants. In speaking of these points, it may 
be remarked, that mind has been denied to many of 
the lower animals, who do really exhibit its manifes- 
tations ; however, Mr. S. Turner boldly speaks of the 
mind of many of the lower animals, and apparently 
with great justice and utility. See Sac. Hist, of 
World. 

Such phenomena as we have been treating of, viz. 
locomotion guided by the will, and other acts con- 
nected with self-preservation^ &c., are essentially 
psychical, although we shall hereafter point out the 
difference between the simply mental and the more 
intellectual of such phenomena, and refer also to the 
distinctions between the minds of brutes and man. 

Before proceeding to discuss mental phenomena, 
we will endeavour briefly to point out the differences 
between vital and mental phenomena^ by which means 
we shall render clearer the properties of the mental 
force. 

We have admitted that there is a great resem- 
blance between these two kinds of phenomena, but 
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the diflferences are evident enough. 1st. When an 
object w presented to a sentient animal, it gives rise 
to certain ideas in the mind, or we may be conscious 
of certain images that arise from the perception of 
the object; now this is a mental phenomenon, and 
there is no sort of reason why we should admit the 
origination of any such image or "idea" from an 
object presented to a plant, not only because there 
is no evidence of any such action, as in the efforts to 
avoid injury, the shrinking and cries of pain, and 
such like, seen in animals possessed of sensation and 
voluntary power, but also because there appears no 
necessity for the functions of relation, as they are 
called, in plants. 2nd. To take the instance from 
man, when the impression from a number of objects 
is presented to the sensorium, the qualities of each 
are perceived, the idea of each object is set up in 
the consciousness of the sensorium ; the points of re- 
semblance and diflference between these " ideas" are 
also perceived, and a general quality is seen to be 
common to all ; thus the idea of generality arises, 
called a " general idea." Even more than one gene- 
ral idea may be formed at the same time ; they may 
be compared, and a result produced, in which con- 
sists the highest kind of intellectual action ; it need 
scarcely be said that nothing of this kind occurs 
either in plants, the inferior animals, or indeed in 
any but man himself. 

3rd. In the operations described in the first divi- 
sion of our subject, the organizing force renders 
itself evident by operations that may be seen, and 
"realizes the type of its operations in a material 
form," in fact, by " phenomena ;" whereas the men- 

g2 



1 



84 INSTINCT. 

tal force does not exhibit itself by any material form, 
and lience its operations have been called " notimena^' 
as arising in thought and consciousness only. In 
connection witli this character of the mental force 
we may observe, that although the tendrils of a 
plant coil round any object suited to support it, in 
a manner similar to a willing being, and though 
the sensitive plant shrink from the touch as if it 
felt pain, yet these phenomena are produced by the 
action of a foreign stimulus : so the offshoots of a 
potatoe kept in a dark cellar will creep, as if by 
design, towards the light and fresh air, or the roots 
of a plant shall, as it were, seek out the water near 
them, or the branches of a tree, in a crowded grove, 
shall bend and stretch towards the light, as if eager 
and determined in their actions; but all these are 
the effects of foreign agents, not the property of the 
plants : it is true, that without the possession of Ufe 
they would not occur, but we have no proof that life 
is the cause of such actions, because the seed, al- 
though possessed of latent life, or the qualifications 
for vitality, nevertheless exhibits no actions, until 
acted upon by foreign agents. The mental pheno- 
mena are additional to life, and although the organ 
which is their seat is equally dependent with any 
other part of the body upon life and organism, yet 
the higher mental phenomena, which we call intel- 
lectual, are, properly speaking, carried on without 
the action of external stimuli and impressions as 
their cause. So much in proof of the existence of a 
mental principle distinct from the vital force. 

In the consideration of the phenomena of instinct^ 
it must be allowed we find great difllculty, if iiot 
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impossibility, in drawing the line between those 
actions which are the result of the mental force, and 
those which are simply the result of the vital or 
organic force. The bird sings the regular and 
allotted song of its species ; the painted butterfly, 
released from its chrysalis prison, pursues its sunny 
way from flower to flower, sporting in luxury ; and 
the old hunter starts at the cry of the hounds, listen- 
ing with delight to the music which reminds him 
of the wild and roving chase. Corresponding acts 
in man could only be ascribed to the action of mind, 
and that of a superior order ; shall mind in a proper 
share be denied to these creatures ? What, then, can 
we say of the nature of such phenomena, and how 
far are they different from mental acts ? An eminent 
German physiologist considers that the acts of in- 
stinct are performed by the mental force, prompted 
by the vital principle, and thus admits that " the 
vital force exerts a direct influence on the formation 
of internal mental perceptions," and " that it is 
capable neither of proof nor refutation, that tlie pri- 
mary cause of organization and that of the mental 
phenomena are the same." 

" It must consequently remain a matter of doubt 
whether the presence of the organizing action alone 
in plants is owing merely to the want in them of the 
structure necessary for the manifestation of the mind, 
or whether it is the result of an original difference in 
the innate * ideas' implanted in them as organic 
beings/' — Miiller. 

Kirby remarks concerning the nature of instinct, 
" the proximate cause of instinct must be either me- 
taphysical or physical, or a compound of both cha- 
racters. 
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" 1. If metaphysical^ it must either be the imme- 
(Hate action of tlie Deity, or the action of some in- 
t(TfNc(/iate intelligence employed by him, or the 
intellect of the animal exhibiting it. 

** 2. If physical^ it must be the action or stimulus 
of some physical power or agent employed by the 
Deity, and under his guidance, so as to work his 
will upon the organization of the animal, which 
must be so constructed as to respond to that action 
in a certain way ; or by the exhibition of certain 
plienomena peculiar to the individual genus or species. 

" 3. If compound or mixed^ it will be subject oc- 
casionally to variations from the general law, when 
the inteUigent agent sees fit/' 

He proceeds to correct Addison's notion, that 
" God is the soul of brutes," on the ground of the 
mistake of the flesh-fly, in laying its eggs in the 
blossom of the carrion plant, and of the hen in sit- 
ting on a piece of chalk formed like an egg, showing 
that if God directed these creatures immediately, 
they could not err : some writers think that animals 
are impelled by what they call an intermediate in- 
telligence, a demon or an angel ; we need not stop 
to point out the absurdity of this doctrine, but follow 
the treatise. " With regard to truly instinctive ac- 
tions, they invariably follow the development of the 
organization ; are neither the result of instruction, 
nor of observation and experience, but the action of 
some external agency upon the organization, which 
is fitted by the Omniscient Creator to respond to its 
action. 

" Indeed, if intellect was the sole fountain of 
those operations usually denominated instinctive. 
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animals, though they sought the same end, would 
vary more or less in the path they severally took to 
arrive at it; they would require some instruction 
and practice before they could be perfect in their 
operations ; the new bom bee would not immediately 
be able to rear a cell, nor know where to go for the 
materials, till some one of riper experience had 
directed her. More reasons might be adduced to 
prove that intellect is not the great principle of in- 
stinct, but enough seems to have been said to esta- 
blish that point. It should be borne in mind, however, 
that though intellect is not the great principle, yet 
it must be admitted that all animals gifted with the 
ordinary organs of sensation, more or less employ 
their intellect in the whole routine of their instinc- 
tive operations." Mr. K. then gives his own theory 
of instinct ; he thinks that the phenomena of instinct 
are the result of some physical agent ; he suggests 
the force of gravitation, and after comparing some 
of the phenomena observable in plants with the 
analogies in animals, says, " All these circumstances 
indicate an analogy between certain phenomena ob- 
servable in the history of plants^ and some of the 
instincts of animals ; and tend to prove that the 
proximate cause of both may be very nearly related ; 
and that as the immediate cause of the vegetable in- 
stinct is clearly physical so may be that of the 
animal :" and further, " does it seem incongruous 
that light, heat, and air, or any modification of them, 
upon which every animal depends for life and 
breath, and nutrition and growth, and all things, 
should be employed b)'^ the Deity to excite and di- 
rect them, where their intellect cannot, in their in- 
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stinctivc operations ? Can we not, therefore, conceive 
that the organization of the brain and nervous sys- 
tem may be so varied and formed by the Creator, as 
to rc^]>ond, in the way that he wills, to pulses upon 
them from the physical powers of nature ; so as to 
excite animals to certain operations for which they 
were evidently constructed, in a way analogous to 
the excitement of appetite ?'* 

For our own part, although not pretending to 
give an opinion as to the precise nature of these 
phenomena, we cannot help leaning towards a me- 
taphysical theory different from any suggested in 
the treatise, which would attribute them to the 
action of the mind, not the intellectual but the brute 
mind, the distinctions between which we shall have 
occasion to speak of hereafter ; at any rate, so far as 
those creatures are concerned in which a nervous 
system has been discovered, we can see no reason 
why this system should not possess the faculty of 
mind, although in a very simple degree, and with 
regard to those below them in the scale, some struc- 
ture equivalent to the nervous system may exist, 
though we are unable to find it : the Bee and the 
Ant, both such remarkable examples, are bom, it 
may be said, in a perfect condition ; is it going too 
far to say that they are, in virtue of that perfected 
state, and in obedience to Divine design, endowed 
with perfect knowledge, such as their life requires, 
just as in man the ideas of death and " right and 
wrong" are inseparable from his mind and implant- 
ed in his nature. 

Aristotle says, the soul of the Lion is proper 
to the body Leonine, the soul of Man to the body 
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human, and every soul its proper body. Harris, 
in his Philosophical Arrangements, eloquently says, 
" that strong and nervous leg, so well armed with 
tearing fangs, how perfectly is it correspondent with 
the fierce instincts of the lion ; had it been adorned, 
like the human arm, with fingers instead of fangs, 
the natural energies of a lion had been all of them 
defeated. That more delicate structure of an arm, 
terminating in fingers, so nicely diversified, how 
perfectly does it correspond to the pregnant inven- 
tion of the human soul." And again, " we can 
discern that this principle (mind) has many dif- 
ferent qualities, and that animals from these quali- 
ties derive their distinctive and specific characters.'* 

We have seen that all the young of the lower 
animals exhibiting instinctive acts are born in a more 
or less perfect condition, i. e. comparative with man, 
who is then the most helpless of all: this is alsQ 
compatible with our suggestion, that the structure is 
capable of manifesting mental actions. All these 
creatures feel, exhibit voluntary movements, and are 
susceptible of alarm, all which must be classed as 
mental actions of a certain degree, which one would 
think suflSicient, without the aid and controul of 
some external, imponderable agency. 

'< Dente lupus, coruu taurus petit ; unde nisi intus 
Monstratum ?" — Horace. 

We shall have more to say upon the distinction 
between mind and life : for the present we must 
remain content to say only so much about their dif- 
ferences as to convey a clear idea of mental pheno- 
mena in general. 
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It must be understood that we have been treatiog 
of mind in the general, the phenomena of the 
mental force as exhibited in all animals ; reminding 
the reader that the great superiority of this force in 
man has been admitted. By comparing those mental 
pljcnomena to be studied in the highest brutes with 
tliose of man, we shall make a just comparison be- 
tween tlie liuman and brute mind, and this will 
enable us somewhat to classify psychological pheno- 
mena. 

The differences to be observed between mental 
phenomena in brutes, considered apart from their 
instinctive acts, are insignificant, and not so great 
by any means as between those of one human mind 
and another. 

The brute mind seems to be formed on a very 
simple model, and may be reduced to two or three 
modes, but these we cannot now discuss beyond 
what is necessary to aid us in exhibiting the mani- 
festations of an analogous although superior force in 
man. 

In the economy of both brutes and man we can 
perceive that similar or parallel mental phenomena 
occur. " Ideas" or mental perceptions arise in the 
mind from impressions on the senses; these ideas 
will be produced again by the presence of the same 
impression on the senses, and may be associated or 
connected with others that have occurred simulta- 
neously or in immediate succession ; eg. a dog that 
has been beaten runs away at the sight of the whip, 
or the sporting dog exhibits signs of delight and 
understanding when he sees his master with a gun ; 
now a boy is frightened at the sight of the whip 
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ith which he has been beaten, but in addition to 
he idea of bodily suffering, thinks of a punishment 
tnd offence; in the dog a simple idea of the whip is 
associated with that of bodily pain ; butlhe sight of 
a gun may give rise in the mind of the boy to the 
idea of " killing" and '* death.'* The impressions 
made by these objects on the senses, and the ideas set 
up in the sensorium, are probably equally lucid and 
correct in both cases, and the association of the one 
idea with the other may be equally well performed ; 
but in the brute mind the process is always simple, 
unaccompanied by an abstract and general idea as 
to the occurrence of the same effect from different 
causes : the dog would run away frightened at the 
sight of a whip, but would look at a knife or gun 
without any feelings of alarm ; it may be remarked 
also, that as a child grows older, the senses of shame, 
of punishment, and of oflfence become more acute 
and are esteemed of greater importance than the 
bodily suflfering which accompanies them ; but whilst 
an infant all its notions are centred in impressions 
on the senses; hence the plan pursued in infant 
schools of impressing all knowledge in this way, 
either by sight in pictures or diagrams, or by the 
musical ear in rhymes and songs. 

Thus man is the only animal that forms general 
ideas; this is a highly important distinction, and 
characteristic of the human mind. 

It has been said, that in the lower animals some- 
thing like abstraction may be observed ; that a dog 
recognizes his master, however he may be dressed, 
or knows that a hat or a cap is to be used in the 
same manner, but these instances do not appear to 
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be satisfactory ; in the first case, the animal may 
ri'cognize its master, as we know often occurs, purely 
by its senses of smell or sight, and a horse may 
know that ^very kind of bridle is a bridle, from the 
mere recognition of its form ; there does not seem 
to be any thing like abstraction in such acts. In- 
stances of old dogs, horses, and foxes becoming sly, 
and learning many tricks, as well as finding their 
way for long distances, can all be reduced to the 
kind of knowledge required by repetition of the 
same ideas, which affords them a sort of experience 
and rude memory. 

Again, in 7nan we may have combination or con- 
flection of simple ideaSj arising from an impression 
on the senses, either with a simple one of similar 
kind, or a^ociated with an abstract idea, or two 
abstract ideas may be associated ; e.g, I take a piece 
of iron into my hand ; the ideas of its weight and 
temperature arise in my mind, which are simple 
ideas, the result of sensation ; but I look upon a bar 
of iron, and the idea of its properties and utility 
arises, which is the abstract idea without any sense 
of impression. So again two abstract ideas are as- 
sociated when we think of the art of " painting" and 
" beauty." We submit that the former process, viz. 
the association of one simple idea with another, does 
occur in brutes, but the two latter never occur but 
in man, seeing that they involve abstract thought. 

The desires and passions are equally active in 
men and brutes, but we find that these cannot be 
excited in brutes by abstract ideas as they are in 
man ; the dog and other domestic animals exhibit 
fidelity and attachment, merely as the result of asso- 
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dating power of mind : the sight of the master is 
associated with the pleasing ideas of food, a natural 
vital impulse; but the idea of " a master," or of 
" death" from being deprived of food, never arises ; 
it cannot be sustained by the brute mind. 

Many very interesting and remarkable stories are 
told with regard to these feelings in animals, but 
however our sympathetic feelings might induce us to 
attribute their performance to the promptings of sen- 
timents similar to our own, we must be careful how 
we thus characterise them ; many anecdotes are told 
of the reasoning powers of animals, which are cer- 
tainly difllcult to account for, amongst monkeys, 
elephants, dogs, horses, &c. ; every one has wit- 
nessed instances of the kind. 

The grand feature which elevates the standard of 
the human mind is in the forming of general ideas, 
laws, and language: these require superior mental 
action, in connection of course with a perfect state of 
bodily or vital organization; in confirmation of this it 
is very interesting to observe, that in sleep, and fe- 
verish delirium, these superior mental operations 
cannot take place, and often language is then totally 
prevented, inarticulate sounds only being uttered ; 
yet the formation of simple ideas parallel with those 
of the brute mind does occur ; the delirious patient, 
impelled by parching thirst, swallows his dose of 
medicine as he would any liquid offered to quench 
his thirst, and forms no idea of its being the means 
of his recovery, in fact, the idea of his illness does 
not exist. So in drunkenness, the man is reduced to 
the level of the beast, in every sense of the word, 
for he is susceptible only of simple ideas from im- 
pressions. 



94 SUBDIVISION OF THE FACULTIES. 

/?. Special mental phenomenOj or those of the human 
^^mlmlJ' — In treating of this branch of the subject 
it will be our aim to give a general view of the fa- 
culties of the human mind, in as short and concise a 
manner as possible, without entering into the specu- 
lations as to their mode of operation or mental rela- 
tion, which points indeed we shall consider in another 
place. 

^\'e have hitherto spoken of mental phenomena, 
both in man and lower animals, referring to certain 
distinctive characters of the human mind, to which 
we must now direct our attention more particularly, 
in order that a clear idea of the various kinds of 
human mental action may be formed. 

This subject will require the reader's utmost atten- 
tion, but we shall endeavour to divest it as much as 
possible of the usual metaphysical difficulties; we 
will abstain from entering upon the discussion of 
the various classifications of mental phenomena and 
the theories of their action, until we enter upon the 
subject of the combined operations of life and mind. 

The various divisions of the powers of the mind 
that have been proposed are all liable to objections; 
it is said, and with perfect truth, that there never 
has been any one that is not objectionable ; some 
are too complex, and consist of numerous subdivi- 
sions, as the phrenological ; others too simple, as in 
that which divides into the " will" and the " under- 
standing;" we find another, which arranges into 
" simple apprehension," " judgment," and " rea- 
soning ;" this is founded on the successive steps by 
which the mind is said to arrive at any knowledge, 
P, by the senses; 2% by comparing ideas or judg- 
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ment ; and, 3% deducing conclusions from judg- 
ments : but the powers of the human mind are so 
connected one with another, that all seem to be con- 
cerned in every action of the mind, and we find the 
greatest difllculty in attributing it to any one faculty 
which we are in the habit of speaking of. Reid is 
opposed to any divisions in a subject so imperfectly 
known, and prefers merely to treat of certain facul- 
ties, as the senses, memory, conception, power of 
analysing and resolving, judging, reasoning, taste, 
moral perception, and consciousness. Our aim will 
be to analyse these still further, and endeavour to 
reduce them to a general system of action, with what 
success the reader shall judge for himself. 

We have seen that ^' abstract thought is the 
grand characteristic of the human mental pheno- 
mena ; now there is a state of the mind, of which 
every one is aware, which may be considered as a 
form or mode of abstract thought ; this is " con- 
sciousness," or " self-consciousness," as it is also 
called ; to define this condition is much more diffi- 
cult than to understand what is meant by the terms 
in common use for expressing this state : we say a 
man is " quite himself," or " quite sensible," or 
" understands" what is said or done, or is " come to 
himself," all which signify that the mind is active, 
through the proper condition of the brain. Again, 
every man, when he speaks and thinks of " himself," 
forms naturally, by virtue, however, of his mental 
powers, an abstract idea of something which he con- 
nects always with his body and all his actions and 
thoughts ; he knows that this is always the same, 
however his body may be changed, he feels that it 
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is different from any thing else of which he is cc^- 
iiisunt — he calls it *' self," and it is wholly expressed 
hy the personal pronoun ; this notion of self, or 
egoism, is completely common to all races of men, 
for it is expressed in all languages. 

But altliough we connect this "self" with our 
boily, because it commands and controuls the body ; 
yet we are all aware that in thinking, our body may 
remain passive, however actively our thoughts are 
engaged ; thus we form a very distinct idea of our 
individuality and egoism, and of the action of a 
part of our nature very different from the body ; the 
subject of this idea we call " self," and the action 
we call " self-consciousness." 

This mental condition is highly important, for we 
find it to be quite the basis of all thought, and when 
it does not exist, either no mental phenomena at all 
are ascertainable, or they become materially altered 
in character, becoming more like those discovered in 
brutes, as we mentioned when speaking of abnor- 
mal conditions of the brain in delirium, madness, 
drunkenness, idiotcy, &c. 

Upon the existence and operation of this pheno- 
menon of consciousness is founded the whole doctrine 
of man's responsibility to the laws both of God and 
man. A man in a state of somnambulism or in- 
toxication loses this consciousness, and may commit 
acts for which he is not reasonably held responsible. 

No process of thought can occur without this 
state of consciousness ; it is the very test of the 
proper action of the mind and the condition of its 
organ, the brain; a man receives a blow on th 
head, the conditions of the brain are disturbed, and — 
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all " consciousness" ceases ; he can no longer per- 
form the part of an individual, his egoism is de- 
strayed for the time, and no mental phenomena are 
manifested; he becomes subject to all the laws which 
regulate vegetative and instinctive life, as in some ex- 
periments we shall have occasion to mention, where a 
state is produced by stunning or otherwise injuring 
the brain, in which an animal remains torpid, except 
when scratched or pinched, when it is roused, as it 
were, for a time; it is doubted whether any sen- 
sation accompanies such movements, it has been 
suggested however, that even in this state the phe- 
nomena of dreaming may occur, but these, when 
occurring in the natural way during sleep, are to be 
essentially distinguished from the higher modes of 
thought which are connected only with conscious- 
ness. 

It is scarcely necessary to say that the brutes con- 
ceive no idea of " self" in the manner we have 
spoken of ; their instinctive acts have certainly a re- 
ference to self, but they have no dependence upon 
an action such as we have been considering, no ab- 
stract idea of self, no egoism. 

During the condition of consciousness, our ^^self'' 
takes notice of certain ideas that occur to it, by 
virtue of tliis state of consciousness; as when I hear 
the sound of a trumpet, I see, as it were, a trumpet 
with my mind's eye, and the idea of the sound pro- 
duced occurs at the same time; this action is 
called " the conception of ideas," another very im- 
portant mental phenomenon, so constant and un- 
tiring in its operation, and so necessary and important 
in connection with all thought, that an eminent phy- 
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4 

siologist has said that all mental action consists in 
" the conception of ideas and emotions." 

We have admitted the existence of ideal pheno- 
mena in the lower animals, but we saw that they do 
not possess some important properties in connection 
with the ideal faculty. 

In man the ideal action may bB simple or com- 
plex, or the one mode may combine with the other ; 
these processes have been called "conception" and 
" association" of ideas; from the combining and 
comparing of ideas we infer the existence of a fa- 
culty which is named the " understanding." 

As to ideal action. — Ideas are excited either by 
(a) impressions upon our senses^ as when we look upon 
a coloured object, and possess the idea of blue, green, 
red, yellow, &c. ; these may be called simple ideas ; 
or (J) by the connection of one idea with another^ as 
when we conceive the idea of " colour," in connec- 
tion with the perception of " blue," or of " sound," 
or " smell," or " taste," from their respective senses. 
These may be called compound ideas or "general 
ideas," because they refer to the general properties 
possessed by a number of objects which have been 
the subject of simple perception; another class of 
ideas (c) may be stated as formed of those which 
arise from the combined operation or occurrence of 
the two above mentioned^ as when we conceive a 
colour, e.g, " blue," of a relative intensity or shade; 
or a musical sound of a certain definite pitch and 
intensity, and thus it may be shown that all thought 
is reducible to the connection of one idea with an- 
other. 

There appear to be two grand modes of the 
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mind, viz. " consciousness/' and " the conception of 
ideas," which we have seen are dependent the one 
on the other. It may be asked by some, is not this 
simpHfying the philosophy of mind too much ? and 
carrying the principle of analysis too far ? but if we 
reflect it will become evident, that from these two 
sources arise all the phenomena of the mental force ; 
it deals with ideas by its consciousness, conceives 
them, combines them, compares them, reasons upon 
them, and judges accordingly, and upon the power 
and capability of dealing with abstract notions and 
general ideas, which is only another expression for 
the lucidity and completeness of the abstract ideal 
action, depend the characteristics of the human mind 
and intellect, embracing the formation and use of 
language. 

But we proceed to speak briefly of some secon- 
dary processes in connection with ideas ; and, first. 

Of the imaginative mode. — A vast proportion of 
our ideas have reference to material objects, being 
the result of impressions on the senses, or caused by 
the association of one idea with another, but all in 
a chain, from the object in which it is or has been 
presented to the senses. 

But the mind, differing as it does so essentially 
from matter, is ever active, even in connexion with 
organism, hence we find that it can form ideas with- 
out the aid of any impression upon the senses, or 
any evidence of such an action, but by consciousness 
alone. The most intense reflective thought, and the 
" fancy" or imagination, are examples of this condi- 
tion ; there is no need of the presence of any object 
in such actions; however it must still be allowed, 
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that with the exception of those ideas which may be 
coiisideriKl as the pro|)erties of the " soul," such as 
the idea of a God, of right and wrong, moral re- 
s|)onsibility, sense of immortality, and knowledge of 
death, all ideas have reference to objects that have 
at some time or other made an impression on the 
sensorium. 

But we may conceive of things that never existed, 
and that never could exist, e. g. a planetary system 
without the force of gravitation, yet it will not be 
denied that our idea of the sun, moon,* and earth 
would then be derived, indirectly, from impressions 
received from the real object, while the presence or 
absence of the gravitating force is equally well con- 
ceived in the same manner : so we may ims^ine a 
horse with wings, or the body of a man with the 
hind and fore quarters of a horse, or the head and 
body of a woman with the tail of a fish : by these 
examples it will be understood, that in the imagina- 
tive mode various images are readily combined, and 
even impossible images conceived; that is to say, 
ceitiiin simple or general ideas, or both combined, 
which have once occurred to the thoughts as the re- 
sult of impressions from objects, may be recalled, and 
again set up in the thoughts with more or less pre- 
cision, as it were by the spontaneous action of the 
mind ; and in proportion as they are simple or com- 
plex in relation to real objects, so are they more or 
less the effect of the imaginative mode. 

In this phenomenon of spontaneous action, if we 
may so say, of the mind, something more is to be 
noticed; we have allowed that ideas always hav^ 
reference to an impression, but yet it is not necessary^ 
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that the object which caused that impression should 
be present — this looks like a paradox ; the truth is, 
we find that an idea remains dominant in the mind 
for a time after the impression causing it has been 
removed, in a manner analogous to the duration of 
the image of an object of sight, which remains for a 
few seconds after the object is removed from vision. 
The lucidity and preciseness of the idea are gene- 
rally dependent upon the length of time elapsing 
since the occurrence of the impression. Upon this 
faculty or property depends what we call memory, 
which consists in the reproduction of any idea that 
had faded or become dormant, and the setting up 
of that idea in a manner as if the original impres- 
sion was present and causing its action. 

Memory may he reduced entirely to the process 
of association ; one idea acts upon the sensorium of 
the mind in the way to produce another connected 
with it in some manner, either by time, locality, or 
properties, until a complete chain is produced by 
which we arrive at the idea we remember. In proof 
of this, let us attend for a moment to the process. 
I have travelled a journey ; after a lapse of time I 
wish to relate to my friends all the events that hap- 
pened during that journey. I commence from the 
first or last event in connexion with it, and by dwel- 
ling upon each event as I relate it, another arises 
in association. But it will be asked, do ideas 
never disappear entirely, do they never cease to 
exist? It is highly probable that no idea is ever 
lost, that is, that any idea having once existed may 
be called Into action again, without the aid of the 
impression that originally caused it, but by the ope- 
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ration or association of another idea, or the material 
conditions which accompany it; ideas are said to 
be latent or reduced to the general equilibrium of 
the mind when forgotten ; the state of disturbance 
of this equilibrium by the action of any idea pre- 
viously latent is " recollection." 

Somewhat analogous to the conception of ideas 
and the recoUective faculty is what we call reflection 
in contemplation. Reid speaks of " a train of 
thought in the mind ;" he compares it to a fermen- 
tation or intestine movement, and an ebullition ; he 
says " every operation of the mind, excepting those 
of sense, is exerted occasionally in this train of 
thought, memory, judgment, reasoning, passions, 
affections, and purposes," and that they either "flow 
spontaneously, or are regulated and directed by an 
active effort of the mind with some view and inten- 
tion." 

" We seem to treat the thoughts that present 
themselves to the fancy in crowds, as a great man 
treats those that attend his levee. They are all am- 
bitious of his attention : he goes round the circle, 
bestowing a bow upon one, a smile upon another ; 
asks a short question of a third ; while a fourth is 
honoured with a particular conference: and the greater 
part have no particular mark of attention, but go as 
they came. It is true, he can give no mark of his 
attention to those who were not there, but he has a 
sufficient number for making a choice and distinc- 
tion." 

He considers memory to play a principal part in 
this kind of action, and that in such reveries we 
judge and reason about things as well as persons. 
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Harris in his " Arrangements" says, " the last and 
most excellent sort of action is seen in contempla- 
tion ; in the pure energy of simple intellect, keeping 
within itself, and making itself its own object. This 
is the highest action of which we are susceptible, 
and by it we imitate the Supreme Being, as far as is 
consistent with our subordinate nature. 'Tis to this 
that our great poet alludes, when speaking of his 
employment, during a state of blindness, he says, 

* Then feed on thoughts which voluntary move 
Harmonious numbers.' " 

We have next to consider an interesting and im- 
portant mode of the mind which is particularly 
human in its character, called 

" Reasoning^ This process has been much stu- 
died amongst the ancient philosophers ; it retains the 
same name and character as it did in their day. 
Perhaps it may with truth be said, that the pheno- 
mena of reasoning are not seen at all in the lower 
animals ; certainly, as far as regards most processes 
of reasoning, this would be true, but it is diflScult to 
pronounce as to some cases related of brutes, e.g. 
dogs have been exhibited who can play at dominoes; 
it would appear to us that the conception of num- 
ber is an act of reasoning ; at any rate it requires 
superior mental power ; we know that idiots and 
insane people are frequently tested by questions 
having reference to the value of figures, yet here are 
two brutes which appear to act by these faculties, 
but whether they know the pieces by their relative 
numbers or their mere appearance, must be very 
questionable. 

In accordance with what we have said concerning 
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/^ objects is in iact the simplest form of rea- 
>^; by this we arrive at the conception or idea 



ration or assor' ,/«^ idei», as characterising 

conditions v ^ ^^estations, and as reasoning, 
be latent r y 1/^ dependent upon high mental 
the mind v'/i^^qject to find these processes ana- 
of this ' "^^iiAall endeavour to show this, 
viousl" '^w ^^ attract thought or the formation 
S^ VjS^^ ^^ ^^ ^^^ i^ ^^ necessary to 
anr* .-/^eiDce between a number of objects and a 
ir ^^/^semblance ; now the idea of a difference 

jptfO objects. Unless we form the idea of this 
jjjl^rence, more than one idea could not exist, e. g. 
^ is a, 1 is 1, and 2 is 2, because there is but one 
jjea can be formed from either of those expressions, 
far we cannot conceive of " a " being different from 
**a,*' or 1 from 1, &c., the thought is impossible; 
so the " conclusion" is at once formed, that a=a, 
1=1, 2=2, therefore they are the same, and two ab- 
stract ideas cannot be formed from any one of them. 

The idea or conception of what a thing " is," is 
dependent upon the formation of simple ideas and 
abstract ideas, and at the same time a process of 
reasoning, therefore the studying of the properties 
and qualities of bodies, and the consequent gene- 
ralizing of these in the classification of such bodies, 
is essentially a ratiocinative process, and one that 
requires superior mental powers. 

In the process just referred to we have to deal 
with objects possessing sensible properties, and there- 
fore exciting simple ideas as well as abstract notions, 
but in higher kind of " reasoning," in which the 
operation is entirely of an abstract nature, the ideas 
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are wholly general or abstract ; e. g. we allow our 
mind to entertain the " proposition," that " the 
whole is greater than its part," or " if equals be 
added to equals, the products are equal," the pro- 
cess is wholly of the abstract kind, and the truth ar- 
rived at is of general application. This is a process 
of a superior nature to association, although it must 
be admitted that it is difficult to distinguish it com- 
pletely from association, for abstract ideas may be 
associated as readily as simple ideas, e. g. " God " 
and "worship," "happiness" and "mirth." So it 
has been asserted that " reasoning" is only a higher 
grade of " intellectual association." 

Now we could desire to describe the actual pro- 
cess of reasoning in the same way as we can that of 
" sight" or " sensation," but the attempt seems like 
absurdity. However, the object we have in view is 
to reduce the number of mental faculties, as they 
are called, and to show how far they may be assi- 
milated, in the hope of being able to classify mental 
phenomena more than has yet been done ; so per- 
haps with regard to the phenomena of reasoning : 
this much may be said, that whatever be the process 
of forming abstract ideas, or however they arise in 
the thoughts, that of " reasoning " is highly ana- 
logous, if not a form of the same mode of mind ; 
such a doctrine simplifies the subject, and does away 
with the necessity of finding organs in the brain for 
every action of the mind we may choose to call dis- 
tinct and separate, and which, the phrenologists de- 
signate as faculties. 

Mmotions. — We have as yet spoken only of men- 
tal phenomena, the operation and occurrence of 
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which are not particularly indicated by effects upon 
any other part of the body besides the brain ; now 
there are certain states of the mind which are inti- 
mately connected with certain actions of the body ; 
these are called " the emotions" and " passions,'* 
such as "anger," "love," "veneration," "joy," 
" grief," " fear," " hope," " revenge," vanity," &c. 

Wliole volumes have been written upon the statics 
of the emotions, and upon the different conditions of 
the body which exhibit them ; the great art of the 
historical painter consists in pourtraying these ; the 
poet does not forget to describe the feelings by the 
attitude and countenance of his hero : the tragedian 
studies minutely every attitude and semblance of 
passion which can be seen in the body that yields to 
the spirit within, and marks each shade on the fea- 
tures, that tell of " the mind diseased," while the 
voice of the singer tells the tale of love, of joy, and 
sorrow : all nations, whether rude or cultivated, have 
their wars, their music, and their dances, which it 
need scarcely be said are emotional signs. 

The emotions differ very much from other mental 
conditions in their being more or less connected with 
effects upon the bodily system, which are for the 
most part not controllable by the will : our feelings 
may be so aroused by the relation of some tale of 
woe, that even the tears flow ; or in paroxysms of 
more real and selfish grief tears are accompanied 
with convulsive sobs and cries of distress ; in some 
instances, the bodily effects of joy, fear, or grief have 
been attended with more severe results, such as 
madness, idiotcy, and death. The first efforts we 
make to avoid personal danger when suddenly oc- 
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curring, appear to be of a different nature from 
cooler acts of reason ; they partake of a convulsive 
character: the start and exclamation of sudden alarm 
are beyond the controul of the will — the rapid with- 
drawal of any part of the body upon which some 
pain has been suddenly inflicted is of the same kind. 
All these acts are accompanied too with very rapid 
beating of the heart and quickened breathing; 
hence the vulgar and old notion that the heart is 
the seat of the passions, so that the name even of 
the organ is synonymous with feeling or senti- 
ment. 

The descriptions of the emotions found in works 
upon the human mind, although very eloquent and 
interesting, and exhibiting so much metaphysical 
research, are unsatisfactory, inasmuch as since they 
were written, discoveries have been made in the 
physiology of the nerves, which enable us in a great 
measure to explain such phenomena: to these we 
shall refer more particularly in the next division of 
the work. 

The psychology of emotional phenomena cannot, 
at least so far as we are able to judge, be made out 
in a satisfactory manner; the latest physiological 
opinion to be found upon the subject may be 
sketched in a few words : it is said that, besides the 
mode of " conception of ideas," the mind is capable 
of another, which is caused by an idea, but which is 
something distinct from the idea, which is called 
" emotion," as when the idea of the death of a friend, 
although only imagined, occurs to the mind, the 
emotion of grief is felt to a certain extent ; the lu- 
cidity of the idea, or the conviction of its reality. 
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does not affect the idea itself, but increases 'Uhe ^ 
emotional action." 

Emotions are considered also to have an especial 
reference to individual existence, to " self," and to 
resisting any diminution of that self; this is called 
" a striving of the mind :" the " meum and tuum" 
are especially concerned in all emotions. It is said, 
according to this view, that the interest we feel in the 
fate of others variously related to us may be ex- 
plained, and that the various violent opinions which 
men hold by the prejudice of habit and education, 
&c., can be explained, because they have in a mea- 
sure become identified with themselves. It is said that 
every thing tending to oppose this striving for integrity 
produces a depressing effect upon the mental power 
and the corporeal actions, while on the contrary, 
every thing that favours it exerts an exciting influ- 
ence upon sensation and motion. 

We have only alluded to the properties of the soul, 
which are the most important and wonderful of all ; 
and it is remarkable that their existence can only 
be accounted for on the system of religion taught 
by the Bible ; they may be called the general phe- 
nomena of the human mind, in contradistinction 
to those which are the special result of culture and 
education, and because they are possessed in equal 
force by all men. To enter fully into this subject 
would, however, lead us too far from the main ob- 
ject in view, the action of mind in connection with 
the body. 

The phenomena of the human mind, which we 
have thus briefly described^ are found in greater 
or less perfection and activity in all human crea- 
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tures of sound mind, and therefore we say that all 
human minds are formed on the same model, but 
admitting of all the varieties, so far as mental pro- 
perties are concerned, that differences of organiza- 
tion, education, and habitual exercise can produce ; 
modem researches concerning the tripartite, and 
consequently the Adamic, origin and descent of our 
race, seem to leave but little room for doubting 
that the varieties of the race are modifications of 
one original form, not more easy to be discerned 
than the differences, accompanied however by ge- 
neral characteristics, in the mental powers. 

It is highly desirable that the phenomena of 
human mental action should be analyzed and de- 
composed as far as possible, that we may arrive at 
the elements of their composition ; this appears to 
be a more philosophical and correct plan of study 
than that of considering every faculty or operation 
of the mind as one by itself, and of looking con- 
stantly for fresh faculties ; for by this method, we 
may be led to give a distinguishing name to an- 
operation which is really only a modification of 
another faculty, and thus pave the way to endless 
subdivisions and intricacies. 

The study of the anatomy of the brain, both su- 
perficially and intimately, does not warrant us in 
supposing that any arrangement of its structure 
exists by which one portion may be in any way 
more active, in a normal state, than another, which 
would, we conceive, be necessary for the support 
of a doctrine of many faculties ; indeed, so inti- 
mately connected is every part of the organ of the 
mind, and so very little appearance of subdivision 
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of its structure exists, that the doctrine of its united 
and general action seems most feasible, and not the 
less so when it appears that the phenomena of 
mental action, although said to constitute so many 
and such varied faculties, may be reduced to a few 
modes of the mind ; but to this subject we shall 
recur with the intention of fully considering it. 

C. Deductions respecting the mental and in- 
stinctive phenomena, — from what has been stated 
above, we may venture to arrange these under the 
following heads : 

I. Mental. 

1. The force of mind is always active, in contra- 
distinction to the " vis inertiae" of matter. 

2. Mind being " essentially" active, can act with- 
out any external stimulus, and in connection with 
this property, possesses self-consciousness, egoism, 
and power of reflecting upon itself and its actions. 

3. The action of the mental force, although " es- 
sential," is dependent upon organization, so far as 
we are able to observe. 

4. The mental force is not manifested, unless cer- 
tain vital conditions are fulfilled. 

5. The mental action has duration. 

6. It has reference to objects and impressions, di- 
rectly or indirectly, either by direct impression or 
by association. 

7. The effects of an impression, whether " ideal" 
or " objective" may be produced again in a more 
or less perfect manner, as in " memory." 

8. The action of the mind being to a great extent 
independent of the body, it controuls its own actions 
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and those of the body, in the condition called the 
exercise of the " will," 

These may be said to have reference to mental 
phenomena in general, though that at 2 refers more 
especially to Jhose of the human mind, or what we 
call intellect. 

11. Instinctive phenomena, 

1. Cannot occur without life and organization. 

2. Are performed perfectly and with certainty. 

3. Are not improved by education. 

4. Are not guided by the will or reason. 

5. Doubtful whether the result of any ideal action. 

6. Have particular reference to the preservation 
of the species, in both young and old. 

7. Are uniform in their action in all animals of 
the same species. 

The following arrangements exhibit an attempt 
to classify psychical phenomena, and it is hoped 
will be looked upon only as such, and not as making 
any pretensions to completeness ; it has been done 
with a hope to render more clear the writer's views 
with regard to distinguishing the possession of mind 
by animals in general, from the gift of superior 
mental power, called intellect, held by man alone, 
so that there may be no confusion as to the meaning 
applied to the words " mind" and " intellect." 

With regjird to the moral sentiments, it was 
thought desirable that they should be classified se-^ 
parately, as being possessed, irrespective of education 
or culture, so far as their fundamental principles are 
concerned, by all races of men in all ages, while 
intellectual powers and acquirements vary in every 
individual of every race in every age. 
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CLASSIFICATION. 



ClauificatioH cf Pstchicax Phenomena. 



1. Intellect^ 



(A.) 



Iorganiza 
tion or 
Soul. 



II. Mind ^ 



r Operations of the Divine mind. 
Inteueet j Consciousness and " conscience'^ ^ 
notdepen- I ideaofimmortaUty— ofthe"*?^"- 
dent upon •< , ,. - . ^, . / r t^ •* 

I oreaniza- belief in the existence of a Deity— 

*' social fiaculty" — idea of death. 
InteUectual powers of mind. 

The psychical manifestations of 
refined character, the result of edu- 
cation and culture in the higheit 
degree — the peculiarities of the hu- 
man mind, and the distinctive mariu 
between man and man ; — power of 
forming abstract or general idcti, 
as in the comprehension of ^^ cause'* 
and "effect," of "genera" and "spe- 
cies," of a "law," and reflectioa. 

* Questionable whether some psy- 
chical phenomena, seen in very in- 
ferior men and in the highest of tbe 
lower animals, may not be said to 
partake in some measure of intd- 
lectuality. 



Psychical manifestatSona in all ani- 
mals possessing a cerebral collection, 
such as perception, eonoeption of 
ideas, associating power, the action 
of the will, the emotUHis. 

* Questionable whether some in- 
stinctive phenomena may not be the 
effect of the mental force. 



(B.) 
r Intellect 
dependent 
M upon orga-** 
nization, 
or,InteUect 
proper. 



III. Instinct 



>^ 



Pneumatological actions, having 
reference to the body, of most im- 
portance and most evident in the in- 
fant, in human monsters, in lowest 
animals, and those in which no ce- 
rebral collection exists ; when occur- 
ring in higher animals and man 
particularly, unconnected with the 
.will. 
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TOPOGRAPHICAL ARRANGEMENT 



I. SOCL 



II. Intellect^ 



III. Mind 



IV. Instinct 



OF 

PSYCHICAL PHENOMENA. 

i Deity. 

( Man alone. 

Mankind in the highest state of intellectual culti- 
vation. 

Men surrounded by sources of knowledge^ but ig- 
norant, though influenced by such circumstances to 
a certain extent. 

Men lowest in the race, as Bushmen and Hot- 
tentots. 

* Questionable how far brutes may not be ad- 
mitted to possess intellectual properties, as the Chim- 
panzee, apes in general, dog, elephant, horse, &c. 

Mankind generally. 

Higher animals ;— Animals lower in the scale, 
. ^ but possessing distinct cerebral collection. 

* Questionable as to animals below the crus- 
taces, and insects. 

Man, more especially in the early stages of 
life. 
Higher animals, in conjunction with mind. 
Lower classes of animals universally. 



{' 



D, Speculations concerning the cause of mental 
phenomena and its nature. 

In describing the mental phenomena we may be 
said to have considered their proximate causes : we 
have spoken of the power of forming simple ideas 
and general ideas, of an imaginative action, an asso- 
ciating power, memory, consciousness, reasoning, 
moral feelings, and emotions; all these modes or 
faculties of mind seem to constitute, either singly or 
combined, the various mental phenomena of which 
we are conscious : but when we endeavour to de- 
scribe the ultimate cause, we find ourselves at a loss ; 

I 
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not only the subject cannot be perfectly studied, 
but the cause itself eludes our senses and remains 
involved in the greatest mystery ; were we to pretend 
to point it out, and to explain its precise nature with 
any degree of confidence, we should be doing harm 
to the cause of science, for it is much better to 
point out what we do not understand, than to frame 
hypotheses which give confidence in a false know- 
ledge, and serve only to explain without affording 
the satisfaction and conviction of having arrived at 
** the truth,'* which is the aim of all philosophy. 

But let us refer to some of the theories upon this 
subject. In the cosmological systems, as they are 
called, referred to in a former part of our work, 
we find tlie subject of mind treated precisely in a 
manner parallel to that of life : it will be remem- 
bered that two grand systems were described, the 
one that of the Pythagoreans, Plato, and many in 
the present day, which considers all the phenomena 
of " mind" and " life" to be the result of an im- 
material agency, connected with the body in a 
highly mysterious manner, but deriving its force and 
operation as an emanation from the Deity, capable 
of existing apart from matter, and returning, when 
separated from it, to the Deity ; such is one view as 
to the nature of the cause of mental phenomena : 
the other, very much the reverse, at least so far as 
its relations are concerned, is ably supported by the 
works of Lucretius, Stahl, Spinosa, Giordano Bruno, 
and latterly by the Pantheists, &c. It teaches that 
" life" and " mind" are the properties of all matter; 
it admits the existence of such inappreciable forces, 
and ascribes their operation and power to the Deity, 
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but contends that all matter is equally endowed 
with " life" and " mind :" according to this theory 
it will be seen that the nature of the cause, so far as 
its immateriality is abstractedly considered, is ad- 
mitted ; but it is as if it were disputed, because if 
" mind" and *' life" are essential properties of mat- 
ter, then so long as matter exists, " mind" and "life" 
exist with it, and if " matter" could be annihilated, it 
follows that "mind" and "life" would be also. 

Perhaps enough has been stated, in what we have 
said of vital and mental phenomena, to prove that 
this doctrine of Pantheism cannot be upheld by our 
observations and reasonings ; if " life" and " mind" 
were the properties of matter, it could not be de- 
prived of those properties without destruction to 
itself, but this does not occur, for we have seen that 
at death, when mind and life are no longer manifest 
in connection with the body, the matter of the body 
remains the same, so far as all the characters and 
properties of matter are concerned, the same in 
weight ^nd appearance, yet so great a change has 
occurred. 

The doctrine of materialism is in effect very 
similar to that just given ; it considers the mental 
phenomena to be the result of material actions, and 
consequently to cease with them entirely ; it differs, 
however, on the question of the connection with the 
Deity, for though with such views, the belief in the 
existence of a God is not incompatible, the immor- 
tality of the soul must be so. 

Other views with regard to the vital phenomena 
were mentioned which serve to explain or account 
for the continuance of life and the manifestation of 

i2 
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vital phenomena, by considering organic matter, 
structure, chemical composition, and concurrence of 
vitalized matter, as together constituting a living 
body, without the addition of any material or im- 
material vital principle; such a view being ad- 
mitted with regard to life and vital phenomena, 
which we have all along compared with mind and 
the mental phenomena, and between which we have 
traced great analogy, it becomes a question whether 
" mind" may not be considered also as a nonentity 
or a thing inseparable from the necessary and proper 
organism by which it is made manifest, and con- 
sisting in the sum of the actions of the organism of 
the brain. 

If we take " mind" to mean the force which en- 
ables many of the lower animals to perceive certain 
simple impressions, and to possess certain concurrent 
simple ideas only, without any abstracting mental 
power, then there would not be much hesitation in 
adopting the view just mentioned, because we can 
easily perceive that the very simple psychical power 
of brutes is scarcely more refined than their vitality, 
and much more closely connected with the body and 
mere organism than in man, the great difference 
between the two being in the power of forming ab- 
stract ideas, or those remote from material objects 
and impressions. 

The nonentity view then may be applied to ex- 
plain the mental phenomena and the nature of their 
cause in brutes, for with their life mind also vanishes, 
and we can conceive no reason why it should be 
otherwise ; possessed of high vitality, they have but 
a simple mode of mind ; deprived of abstraction. 
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and consequently of reason and language, they lack 
all notion of egoism, and have no ideas of death, 
of immortality, and of a Deity : thus they are but 
fit for man's use, and their end is but to perish. 

Let us see how far the same doctrine would apply 
to the human mental phenomena. We have already 
observed that analogous mental phenomena may be 
seen in man and brutes to a certain extent ; it was 
remarked that man, when reduced to the grade of 
brutes, either by the effect of delirium, intoxication, 
or mania, would exhibit brutish actions, referable to 
the most simple mental action, which we called the 
simple ideal mode ; during such a state the human 
mind is made parallel with the brute mind, the 
human creature has then no power of abstraction or 
reasoning, no egoism, no consciousness, no idea of 
death, no moral responsibilities : if we consider the 
case of an idiot from birth, in whom none but the 
mere brute qualities are manifest, we cannot allow 
ourselves to believe that such a creature possesses 
any of the high intellectual and moral powers of 
a proper man, and grievous as the thought may be, 
we cannot believe that such a creature, devoid of 
every faculty that makes a man divine, could after 
death become immortal; but when we attempt to 
conceive the human mind in a complete sense, with 
all its powers of abstraction, intellect, and soul, to 
be the result of organization and a nonentity, how 
does our spirit recoil from the thought, as if offended 
at the bare idea : had we not been able to point out 
the immense differences, intellectual as well as moral, 
between the human and brute mind, and the pecu- 
liar possession by man of properties of the soul 
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involving the longing for immortality, and desire 
for happiness manifested by men of all nations in all 
ages, there might be some reason for denying the 
essence of his being ; the promptings of the spirit 
within us compel us to believe that the mind of man 
is of too noble a stamp, of too celestial a quality, 
and an essence too deified to be levelled with the 
dust of brutes ; such a sentiment does not commend 
itself to our common sense, much less to our con- 
sciences and our inbred feelings as men so full of 
hope, so longing to live. 

Were it not for the indisputable evidence derived 
from the properties of the soul and the abstractive 
powers of the human mind with which they are 
connected, we might be permitted to apply the non- 
entity view of life to the explanation of the human 
mental phenomena ; but this we have seen cannot in 
any way be admitted. 

The doctrine of the existence of an immortal 
spirit superadded to the body cannot be accused of 
irrationality, for it does not require any great stretch 
of our reason to comprehend the existence and ope- 
ration of such a force ; indeed, philosophers of the 
physical sciences do not hesitate to explain pheno- 
mena of the material world by the existence of va- 
rious imponderable forces, with all the certainty and 
confidence that language can convey and mathema- 
tics enforce. 

It is useless to attach too great importance to any 
definition of " mind" that could be given, because 
every one can understand what is meant by his own 
thoughts and "conscience;" yet in discussing the 
nature and properties of any object it is highly de- 
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sirable that as clear and definite an idea of it should 
be taken as it is possible to express in language. 
All definitions of such an "idea" as the mind must 
of necessity be imperfect, because it belongs to that 
system of " essences*' to which the terms of conven- 
tional language and logic are in a great measure 
inapplicable ; it is true that operations of the mind 
have been demonstrated by means of the algebraical 
signs, as when we express the increase or decrease 
of an emotion by a+a or a — a, yet this is only an 
abbreviated expression of the dynamics of the ope- 
ration, and leaves us as far as ever from the value 
of a. 

To hazard a definition in words, it maj'^ be said 
that by the " mind" we mean the thinking part of 
our nature, the Conscious self; the manifestation of 
an entity or essence not subject to the laws of matter, 
indivisible, and unity itself, resembling the idea of 
** a point" with mathematicians ; not subject to 
change, but in virtue of its mysterious connection 
with " organism" it becomes susceptible of certain 
modes, which we call powers of " mind," in which 
consists human knowledge and improveability. 

It is common to speak of a mind increasing in 
power or capabilities, but such an expression is both 
incorrect and inapplicable to its subject ; it is as 
absurd to speak thus of " mind" as it would be to 
talk of the expansion of ** a point" in geometry, 
" Mind" is as distinct from " matter" or substance as 
" quantity," " time," or " number" are from " the 
Deity ;" with " life" it is conferred upon " the body," 
as a most perfect spirit, such as it may exist in the 
future and final condition of our race : its manifesta- 
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tionSy while connected with our bodies, are of course 
modified by the state of the organism it inhabits ; 
as in plants and lower animals various subtile dif- 
ferences in vital properties are manifest from time to 
time, according to the age and perfected state of 
their organism, so in man we find that in the infant, 
the ^* organism'' in general being in a progressive 
state, and as regards the brain particularly so, is 
accompanied with psychical manifestations but very 
little above the instinctive and brutal acts, yet we 
cannot but tliink that the mind itself is quite perfect, 
for we cannot conceive of a mind in any other way ; 
not being made up of parts, no accession to it can 
occur ; but as the organic force proceeds in its ope- 
rations, and the organization becomes completed, 
this spirit is enabled to develop its powers, and to 
shine forth as a reflected radiance from the mind of 
the Deity, whose power and will called it into 
existence, and who has decreed its immortality. 

E. The possible existence and operation of^^mindf* 
independently of matter. 

In our opening remarks upon the subject of 
" mind " we showed, that because of the mutual 
arrangement and operation of the system of the 
universe, as well as in the conception of such a com- 
plex idea, another force, of a nature widely different 
from " life," and the cause of all the harmony of the 
natural world, must be in existence; we cannot 
account for all by the operation of " life" alone, for 
we find that matter deprived of life is acted upon 
and acts upon matter in a regular, definite, and 
useful manner, subservient to " a law ;" therefore 
we conclude that a force exists by which " a law " 
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has been conceived and its operation effected ; thus 
we showed the existence of " mind." 

The celebrated Stahl attempted to prove that 
phenomena of every kind are the result of mental 
force, that all atoms possess mental force, and that 
in acting upon each other they obey a mind : cer- 
tainly the operation of matter upon matter is con- 
trolled by a mind, but the residence of that mind in 
such atoms cannot be admitted ; however, it is im- 
possible either to prove or disprove such a doctrine, 
we leave it for the reader^s common sense to deal 
with. 

We have said that ** action" is a property of mind, 
by which it is meant, that the mental force acts as 
an " essence," that it is not dependent upon the con- 
currence of any thing else for its action. In thought 
the mind acts, it wills to think ; and though organ- 
ism may be the vehicle of this action, yet it is not 
the originator of it ; the particular thought is regu- 
lated by our " self." Now we know that all matter 
is so far devoid of this kind of action, that it really 
possesses a force the very reverse of it, the " vis in- 
ertice;'* and even with regard to the imponderables, 
light, heat, electricity, &c., we have no proof what- 
ever of their action without some other substance, 
and the latest ideas entertained incline to show the 
existence of a general ethereal medium, which is the 
sphere of action of all the imponderables, and pro- 
bably of the chemical force. It will be said that the 
same argument applies to the action of the mind, 
and that its action without organization cannot be 
proved : we admit the difficulty ; we allow that the 
mystery cannot be unravelled according to our phi- 
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loflophy, 80 we leave the question to the common 
sense and conscience of every man, whether, while 
his mind is occupied with thought, any thing like 
the action of matter upon matter is proceeding. 

The action of the mind is not limited by the laws 
of matter ; when, for instance, in imagination we see 
with our mind's eye all the romantic and beautiful 
scenery of the Alps, the act of the mind may be as 
vivid as if the objects themselves were present to the 
senses : so in dreaming and phantasms, the mind 
appears to act, as it were, spontaneously. An old 
doctrine was upheld, that the mind walked out of 
the body, and visited any object which it perceived ; 
it would be idle to refute this, but it suffices to show, 
that the characteristic action of the mind was natu- 
rally and properly conceived by such a view. 

Lastly come the powerful arguments of conscience; 
all mankind, it is said, have faith in and long for 
immortality ; it is an innate prompting of our na- 
ture, we could not be happy without such an idea ; 
none but the man who has degraded his mind by 
every vice and crime, would wish to be deprived of 
this belief; to think that his soul shall be destroyed 
with his body, may be his aim ; he may try to " lay 
this flattering unction to his soul," but the " im- 
mortal spark" cannot be quenched, it cannot even 
be hidden ; he still as firmly believes that his spirit, 
his individual self, must live for ever. 

We have said thus much concerning the separate 
action of the mind, or its independence of matter, in 
order that this branch of our subject may be ren- 
dered more complete, and that the reader may be 
prepared to understand more fully the grounds there 
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are for taking those views in reference to the con- 
nection of mind and matter, and the influence of 
one over the other, which we shall have occasion to 
bring forward in the third part. 

F. Varieties of mental manifestation, — Powers of 
mind. It will be asked by those who uphold the 
doctrines of Pantheism, Materialism, and many of 
the phrenologists, how varieties of mind can be ac- 
counted for upon any other doctrine than that which 
teaches the difierences between minds to be just the 
differences between different kinds of matter* For 
the present we must be content to say, that although 
the complete independence of mind from the body 
must, we think, be allowed, yet that so far as this 
mundane state is concerned, its manifestations are 
itiodified by certain conditions of vitality and orga- 
nization, especially as regards the brain, which is 
the organ of the mind ; but to this interesting and 
important subject, upon which so much has been 
written, we shall devote our attention more fully 
under a distinct head. 



PART III. 

COMBINED PHENOMENA OF " LIFE" 

AND " MIND/* 

INTRODUCTION. 

The contents of the present section may be said to 
have a more practical bearing, because, apart irom 
the somewhat abstruse subjects referred to in the 
preceding parts, we shall now be in a condition to 
enter upon the consideration of the physiology of the 
brain, the organ or seat of the mind, and of the nerves 
connected with it, and acting so important a part in 
sensation and voluntary controul ; we shall also be 
able to support and aid our observations by facts 
met with in medical and surgical practice, having 
reference to various conditions of the bodily structure. 
The numerous theories which have been advanced 
respecting mental action, the seat of the soul, the re- 
sidence of particular faculties, the emotions, &c., had 
they been founded more upon facts of physiology, 
anatomy, and pathology, and less upon the conjec- 
tures of their authors, would have been less erro- 
neous: we shall enter rather fully into the subject 
of phrenology, or, • as it should be called, crani- 
ology, as referring rather to heads than minds; 
this will lead us to describe the minute structure of 
the brain and nerves, as well as their external form, 
though in a manner as brief and as much devoid of 
technicalities as possible. The different degrees of 



INTRODUCTION. 125 

mental power which form the grand characteristics 
between man and man will afford a subject of much 
interest ; we shall offer some views respecting these, 
and the theory of mental action in general, founded 
upon physiological notions, but calling perhaps for 
the indulgence of the reader for their crudity. 

Having experienced the difficulty of entertaining 
fully the subject of the physiology of the mind, with- 
out having previously attended to that of " life," 
and the mental philosophy of the schools, it 
seemed best and almost necessary to treat, first, 
in a somewhat concise and general manner, of 
the phenomena of " life'* and " mind," in compa- 
rison with some occurring in the material world ; by 
this means the thoughts are brought into better 
training, and the study of the phenomena resulting 
from the action of organism, which can be shown to 
be the vehicle or medium of mental action, is facili- 
tated. 

While upon these two former parts of our sub- 
ject, we endeavoured to show the existence and ope- 
ration of two imperceptible forces, and the necessity 
for the co-operation of organism for their manifes- 
tation; the various views that are taken as to the 
nature and properties of those forces have been dis- 
cussed, and with regard to " life," the general con- 
ditions necessary for its manifestation were pointed 
out, and how far it could be considered as an entity 
and studied as such : in the second part, mental 
phenomena in general and those of the human mind 
in particular, with some general laws which regulate 
mental and instinctive actions, were mentioned ; we 
are now in a condition to proceed. 



MENTAL ORGANISM. 



A. The conditions necessary for mental manifes- 
tation. 

The term manifestation is meant to refer to those 
phenomena of mind that we are conscious of and 
can observe in others, in contradistinction to those 
which may occur without the existence of the body. 
For the manifestation of the vital phenomena in gene- 
ral which have been already spoken of, we saw that 
what is called organic structure is necessary, in con- 
nection with certain complex conditions ; this structure 
we described briefly to consist of difierent component 
parts, fluids and solids, as well as difierent kinds of 
each ; but it remains to be stated, that in addition to 
such general conditions of structure, certain parti- 
cular and special arrangements exist in certain parts 
of the higher animal body, e. g. the heart, the 
lungs, the stomach, liver, kidneys, brain, &c., which, 
although different in their structure and form, yet 
derive their substance from the blood formed by the 
digestion of the food, to which we alluded when 
speaking of vital operations. It is not in accordance 
with the intention of this work to enter into the ex- 
planation and description of all these structures, for 
the task would be too great, but only to state, that 
each is necessary for the performance of a regular 
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i and allotted. function, and that the peculiar structure 
I \ee are enabled to observe in each organ by means of 
the most minute and microscopical anatomy, is spe- 
cially adapted to the performance of that function 
and no other ; the structure of the liver is designed 
for the secretion of the bile, that of the stomach for 
the secretion of the gastric juice, the parotid gland 
for secreting the saliva, &c. ; but the liver could not 
be made to secrete the gastric j nice, nor the stomach 
the saliva, while the proper and normal conditions 
of the structure existed; in certain cases of disease, 
however, in which the vital properties of the tissues 
are deranged and altered, we find strange effects 
occurring : these organs may even deposit mineral 
substances and other morbid and misplaced pro- 
ductions within their tissue : the point to be re- 
membered is the general adaptation of structure to 
function. 
) Now, in accordance with this grand principle, it 
is found, that for the performance of all the func- 
tions of life proper organs exist, and for the mainte- 
nance in action of vitality a general arrangement 
of structure and mutual assistance of parts is neces- 
sary ; such conditions being provided for the mani- 
festation of " life," it is both natural and proper to 
expect that the principle of " mind/' the existence 
and operation of which has been proved, should be 
equally dependent upon oi^anization ; and since 
certain conditions of structure are necessary for the 
one, is there no particular structure possessed of pe- 
culiar properties designed also for the other ? This 
question we proceed to examine in the following 
section. 
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The brain and spinal cord, with their prolonga- 
tions, the nerves, are highly important organs in all 
animals in which they have been discovered; these 
centres of the nervous system, as they are called, 
are highly necessary to life ; an injury to them is 
attended with the most serious consequences, and 
is very often followed by death. 

It has been proved by Sir C. Bell and many 
others, that the spinal cord of all animals is an 
organ of voluntary motion and sensation : but nei- 
ther of these functions is performed without the 
brain, nor can the brain alone perrorm them ; e. g. 
if a nerve be separated from the cord, all power of 
motion and sensation is lost in the parts supplied by 
the nerve below the point of division ; but both mo- 
tor controul and sensation, remain in the parts sup- 
plied by the upper portion of the nerve which is con- 
nected with the nervous centres ; thus it may be said 
that the " will " and perception of sensations reside 
in the cord as much as in the brain ; but this is not 
admitted, for we find that if the cord be severed 
from the brain, neither the one nor the other occurs ; 
therefore we conclude, that the integrity both of the 
brain and cord is necessary for the combined opera- 
tions of sensation and voluntary controul ; but that 
the voluntary and motor power reside in the brain, 
as well as the power or faculty of sensation proper; 
the spinal cord being considered as the medium for 
transmitting the effects of these functions, for an im- 
pression is not conveyed to the brain, and conse- 
quently does not produce a sensation, unless the 
spinal cord is entire from the point of impression up 
to the brain. 
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Arguments concerning the brain as the organ of 
tnind. 

1 . JFrmn comparative anatomy. When we compare 
the brain and cord in man and the lower animals, we 
do not find so much difference as regards the spinal 
cord when compared with that of man, as we do be- 
tween tlie brains of man and lower animals. Accord- 
ing to Soemmering, the adult brain is nearly twice 
as heavy as that of a horse, which weighs lib. 7oz. 
The weight of the human brain is found to be ab- 
solutely greater than that of all the lower ani- 
mals, except the elephant and whale. Cuvier 
represents the proportionate size of the brain and 
medulla oblongata in man as 1 to 7; Chinese 
monkey, 1 to 4 ; short-tailed macaque, 1 to 5 ; dog, 
6 to 11 or 3 to 8 ; horse, 8 to 21 ; sparrow, 7 to 18; 
owl, 14 to 35; dolphin as 1 to 13, being the highest 
proportion ; the low numbers represent the medulla. 

The relative proportion of the spinal cord to the 
brain in man is about as 1 to 33. This becomes 
less as we descend the scale of the vertebrata, until 
at length, in the cold-blooded animals, the spinal 
cord becomes heavier than the brain; thus in the 
mouse the weight of the brain to that of the cord is 
as 4 to 1 , in the pigeon as 3^ to 1 , in the newt only 
as 4 to 1, and in the lamprey as ^ to 1. In com- 
parison with the body, the spinal cord in man may 
be stated in general terms to be much smaller in 
man than it is in lower animals, but this has not 
been demonstrated in reference to the larger mam- 
malia. (See Qriain and Skarpey's Anatomy.) 

M. Leuret has found, from extensive observation, 
that the proportionate weight of the brain to the 
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body, in the four classes of vertebrate animals, may 
bo represented by the following numbers : 

In Fishes as 1 to 5668 Birds . . 1 to 212 
Reptiles . 1 to 1321 Mammalia. 1 to 186 

In the Chimpanzee, the proportion is to body as 1 
to 100. (Owen.) 

In man the relative weight of the encephalon to the 
body was found in a series of 8 1 adult males to be as 
1 to 36.5, and in 82 females as I to 36.46 ; these were 
taken from cases dead from disease of other parts of 
the body. Tlie proportionate weight is greater at birth 
than at any other period, being about 1 to 5.85 in 
the male, and 1 to 6.5 female; the proportion dimi- 
nishes up to the tenth year, being then about 1 to 14; 
from the tenth to the twentieth it is most striking, 
being then about as 1 to 30 ; after this period the ge- 
neral average of 1 to 36.5 prevails, with a further tri- 
fling decrease in advanced life. (Qtiain and Sharpey.) 
The differences between the brain of man and 
that of the lower animals are not found so much in 
those parts devoted to the bodily powers, as in those 
which are allowed to be the seat of the strictly intel- 
lectual powers of mind, viz. the hemispheres of the 
brain; in accordance with these facts, we all know 
that man is distinguishable from animals beneath 
him in the scale, more by his intellectual than his 
bodily powers ; and it is clear, that if we find any 
part of the brain preponderating in so remarkable a 
manner as the hemispheres do, we should expect to 
find such a conformation connected with " the pecu- 
liarities of man," of which the possession of intellect 
is certainly the most remarkable: again, we may 
pursue a similar method of argument by observing 
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the differences in the amount of brain in extreme 
cases amongst the human species : in comparing the 
brain of an idiot with that of Cuvier, differences 
are evident ; the general proportion of brain is less 
in the idiot, and the deficiency is in the hemi- 
spheres ; also in the cases of children boni without 
any brain, in which none but the brute qualities 
are exhibited; so that development of the hemi- 
spheres is a grand feature in the physiology of the 
human brain, and to this we are to look as a source 
of the intellectual superiority of man. 

The following, taken from Quain and Sharpey's 
Anatomy, involves such interesting matter, that we 
quote it nearly entire. 

" According to tables formed upon observations by 
Clendinning, Sims, Tiedemann, and Reid (Dr. John), 
the average weight of the human brain has been 
ascertained in males and females, from the age of 
twenty-one upwards, to be in 278 males from 46 to 
53 oz., or 49^ oz. avoirdupois, and in 191 females 
from 41 to 47 oz., or 44 oz., the average difference 
between the male and female brain being from 5 to 
6oz. Tiedemann found the new-bom infant's brain 
to weigh 14^oz. to 15:|oz. in the male, and lOoz. to 
13^oz. in the female. 

" The maximum weight of the adult brain in this 
series of 278 cases was 65 oz., and the minimum 
weight 34 oz. ; in the series of 191 cases the maxi- 
mum weight in the adult female was 56 oz. and the 
minimum 31 oz. The difference between the ex- 
treme weights in the male being 31oz. and the 
female 25 oz. 

" The maximum weight is reached between 

K 2 
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thirty*onc and forty years of age, it afterwards di- 
minishes ; anatomists have differed considerably in 
their statements as to the period at which the brain 
attains its full size, and also as to the effect of old 
age in diminishing the weight of this oi^n. Soem- 
merring concluded that the brain reached its full 
size at the third year ; the Wenzels and Sir W. Ha- 
milton at the seventh, and Tiedemann and Reid 
l>etwcen the seventli and eighth ; Gall and Spurz- 
heim that it continued to grow until the fortieth 
year. From the tables of Sims, Tiedemann, and 
Reid it appears that in general the weight of the 
brain increases rapidly up to the seventh year, then 
more slowly to between sixteen and twenty, and 
again more slowly to between thirty-one and forty, 
at which time it reaches its maximum ; beyond this 
period there appears a slow but progressive diminu- 
tion of about I oz. during each successive decennial 
period : the general results are the same in both 

The proportional weight of the lesser brain to the 
cerebrum is in the male as 1 to 84^, in the female as 
1 to 8^ ; in the new-bom infant the ratio is strik- 
ingly different to what it is in the adult, being from 
1 to J 3 to 1 to 26 (Chaussier), and as 1 to 20 by 
Cruveilhier. 

It has also been determined, that the weight of 
the cerebrum, as compared with that of the cere- 
bellum, is greater in man than in lower animals, and 
that the brain of man is larger in proportion to the 
nerves connected with it than in lower animals. 

But we proceed to speak of another set of arguments 
concerning the mental functions of the brain, viz. 
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2. Those founded upon the effects produced on 
the hrain^ either by disease or external violence, 

A. Functional effects. — Like the other organs of 
the body, the brain may suffer, without its structure 
being necessarily altered, L e. its ordinary functions 
may be excited or depressed ; yet the injury caused 
by alteration of the structure is attended by some- 
what similar effects. The simply functional effects 
we shall consider under the head of stimulus ; the 
structural effects it will be more suitable to speak 
of under the head of injury to the tissue of the organ. 
a. Stimulus. I. The blood is the natural stimulus 
of the living structure ; if it be either taken away, 
or applied in too large a quantity, the functions of 
the part thus acted upon are disturbed ; if we bleed 
a person sufficiently he loses his senses, and every 
one knows he would soon die, probably on account 
of the want of this stimulus in the brain : if the 
blood be sent to the brain, so as to produce too 
copious an application of this stimulus, we have all 
the effects of excitement of its functions, such as 
quickness of thought, delirium, madness, furor, and 
inflammation supervening. In children we usually 
see great quickness of thought, which results chiefly 
from the important organic operations going on in 
the brain, and requiring the presence of a large 
quantity of aerated and nutritious blood which ne- 
cessarily stimulates the organ. During a paroxysm 
of anger nothing is more common than to have apo- 
plexy occurring ; the anger may be the cause of the 
apoplexy, from its accompanying excitement of the 
nervous system and increased action of the heart; 
or there may be first of all an increased action of 
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the brain, arising from increased stimulus supplied, 
which disposes to irritability and anger, inducing 
the ulterior condition of apoplexy. The complete 
circulation of the blood through the brain may be 
prevented by various means, in which cases the func- 
tion of the brain is performed in a more or less 
im|)erfcct manner, the mind being confused, and the 
action of thought rendered more difficult than is 
natural ; in death by inhalation of poisonous gases 
the extreme of this effect is seen, the intense le- 
thargy produced being deadly and irresistible. — 

2. Mxcrcise of the organ, which is a proper and 
natural stimulus to all structures, when carried be- 
yond a proper extent, as by prolonged and intense 
study or incessant occupation of the mind, is accom- 
panied by serious derangement of the brain, even 
so far as to produce inflammation and mania: in- 
tense sorrow, and even anxiety of mind also are 
equally productive of injury. Sometimes persons 
naturally dull and stupid have become quite bright, 
and capable of superior mental exertion, on account 
of a course of education and exercise of the mind, an 
effect which may be due to a stimulated condition of 
the brain, or other alterations in its condition ; 
sometimes tliis effect is evidently the result of a 
stimulant, as during intoxication ; sometimes the 
singular anomaly occurs of an improvement in the 
intellectual powers by a concussion of the brain. 

So much for the effect of natural stimulus. — 

3. -4w unnatural stimulus^ such as alcohol, ether, 
opium, gases, &c. applied, causes excitement of the 
mind, as we say; the mode in which these agents 
act is a subject for investigation ; many act on the 
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heart, no doubt, and thus produce their eflfect indi- 
rectly by over supply of blood to the brain, while 
some perhaps act topically upon the structure by 
their actual presence in the blood, applied as ordi- 
nary nutriment or pabulum ; in proof of which. 
Dr. Percy has detected the presence of alcohol in 
the ventricles and substance of the brain. (1839.) 

B. Structural effects. Destruction or alteration 
of the tissue or structure of the brain. — 1. Any 
thing which produces compression of the substance 
of the brain, or which diminishes the integrity of 
the organ, influences the manifestation of mind ; a 
blow produces such a concussion of its particles as 
totally to suspend the mental operations. If com- 
pression of the brain is kept up, all mental manifes- 
tation is perverted ; this will occur in various ways, 
as may be easily supposed, either by pressure of a 
fractured and depressed portion of the skull, or 
by a deposit of any kind upon the surface or in the 
texture of the brain, of any foreign and additional 
substances which tend to diminish the capacity of 
the skull; by effusion of blood or other fluid into 
the ca^dties or tissue of the brain, and by excessive 
supply of blood contained in the vessels. 

2. By abstraction from the general mass of brain. 
Experiments upon lower animals have proved, that 
when we cut off a portion of each hemisphere of 
the brain in a living animal, the mental functions 
are deranged; when all that part of the general 
mass of the brain has been removed, that could be 
without destroying life, the animal has remained for 
a long time alive, but exhibiting none of the mental 
phenomena, lying in a torpid state, or as the gentle- 
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man who performed the experiment upon a pigeon 
expresses it, " in a sleep without dreaming." 

In accidents and operations in the human sub- 
ject, surgeons often meet with cases of injury of 
the brain from external violence* A man receives a 
blow which knocks a piece out of his skull, and the 
brain protrudes ; such a portion is frequently cut off 
or lost by other means without any injury to the 
mental faculties of the patient, provided the brain 
which has been lost does not include particles from 
both hemispheres^ when the mind would be affected : 
this is a very remarkable and important fact, and 
particularly to be remembered. One would suppose 
that the loss of a portion of the brain must be ac- 
companied by loss of mental faculty, but we find by 
experience, that provided there has been no general 
injury to the organ, and the loss of substance is 
confined to the one half of the brain, no effect is 
perceptible upon the mind. 

It may be worth while to mention, that we may 
by attention be conscious of the brain being in some 
manner in action during thought, and especially 
when the subject occupies our minds intensely. We 
know that when suffering from headache, any exer- 
cise of the mind causes an increase of the pain; 
and frequently we may perceive headache gradually 
coming on, as we have pursued any course of in- 
tense thought. This furnishes an argument from 
every one's personal experience^ that the brain is 
the organ of the mind. 

But having said thus much in undeniable proof 
that the brain is the organ of the mind, it remains 
to be stated that, although it be so, yet it does not 
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follow as a necessary consequence, that the mind 
cannot occupy any other part of the living body. 
We must be careful on this point, because we can 
easily understand that the brain may be the allotted 
instrument of the mind, and the only one by which 
it can be manifested, and yet the mind, like life, 
may pervade every part of the living structure. 
This is rather an abstruse question, however, and 
perhaps of no great importance for our present sub- 
ject, yet it is necessary to admit- it, in order that 
certain occurrences in the animal frame may be 
accounted for, though it is a question which cannot 
be proved satisfactorily either way. 

The philosophy of the human mind has usu- 
ally been dealt with by men of profound think- 
ing powers and great reading, men accustomed to 
labour with their thoughts day after day: but few 
of these have received a medical education, and 
although some late writers display considerable ac- 
quaintance with the physiology of the brain, yet 
they appear to have handled their subject too much 
as a matter of subtile thought only, and without 
sufficient attention to facts of physiology and pa- 
thology ; at that time, however, the anatomy and 
structure of the brain was not so well understood ; 
had it received as much attention then as has since 
been paid to it, its importance to the study of the 
physiology of the mind would not have been so far 
overlooked. Within the last twenty years consider- 
able progress has been made in the physiology of 
the brain and nervous system in general, and it is 
with a view of turning this to some good account 
in reference to psychology, as well as to complete 
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our view of mental phenomena, that we enter upon 
the study of the anatomy of the brain. 

In the following brief account, we shall endeavour 
to give the general reader a description of the human 
brain, more especially of its external surface and 
form, its structure, composition, &c., divested as 
much as possible of technicalities, and without re- 
ferring to every portion of the organ which has re- 
ceived a name at the caprice of anatomists. 

Of the anatomy and minute structure of the brain 
and spinal cord, 

I. The brain. 

Description qf the human brain. 

We have already spoken of the importance of this 
organ to the general economy of life, and to the 
functions of relation, as they are called, and being an 
organ of exceedingly delicate structure, we should 
expect to find it carefully protected from injury, 
which is the case in a remarkable manner; it is 
completely enclosed by the skull, closely applied to 
its surface, which by its strength as well as mecha- 
nical form, serves greatly to protect the contents 
from injury. 

Many persons suppose that the skull is not 
entirely filled by the brain, but it must be un- 
derstood, that in a healthy condition nothing 
intervenes between the inner surface of the skull 
and the surface of the brain, but the membranes 
enclosing it, which occupy an exceedingly thin 
space, and do not prevent the inner surface of the 
skull from being a tolerably fair representation of 
the general shape of the brain, although of course 
the outer surface differs very much from the inner, 
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in being much more uniform ; the form of the 
base of the brain cannot be ascertained from in- 
spection of the external part of the base of the 
skull. 

If the dome of the skull be carefully removed at 
a line extending around it, a little above the roots 
of the ears and the ridge of the eyebrows, and pretty 
low down behind, we then get a good view of the 
brain covered by its strong membrane ; we observe 
that it completely filled that part of the skull which 
is removed, as it does that which remains. 

Let us, for the sake of avoiding a very scholastic 
description, now suppose that we have carefully de- 
prived the brain of its membranes, and removed it 
from the cavity of the skull ; placing it in the na- 
tural position, we look upon it vertically ; it is then 
observed, that the anterior part is considerably nar- 
rower from side to side, and altogether smaller than 
the posterior ; its general shape would however be 
called ovoid. 

We observe, passing across the organ from before 
backwards, and dividing it into two parts, a deep 
fissure^ called the great median fissure ; this cleft 
of the brain would completely divide it into two 
parts, were it not that at the centre the hemispheres 
are united, at a considerable depth from their sur- 
face, by a large band of branular matter ; thus, how- 
ever, the brain is in a great measure separated into 
two great halves, called the hemispheres. 

But the surface of the brain is not plain and 
smooth, it is rendered unequal by many elevations 
and depressions, as if here and there a portion had 
been pushed inwards, and the sides at the same time 



140 SURFACE OF TH£ BRAIN. 

compressed together ; this appearance has been well 
compared to the effect of compressing any spherical 
case containing a yielding bag, the surface of the 
bag becomes puckered inwards in every direction in 
order to occupy the diminished space; these are 
called tlie convolutions; they are composed of an 
important part of the brain, and are seen over the 
whole surface of it; some are, however, concealed 
from view. On comparing those on the one hemi- 
sphere with those on the other, we observe a general 
resemblance between them; i. e. we may find a 
furrow, running in a longitudinal direction, corre- 
sponding to one on the other side. But there is no 
exact symmetry between fhe convolutions of each 
hemisphere, and their size varies in different places. 
These convulsions are called " gyri ;" and the fur- 
rows between them, " sulciJ^ The depth of the 
sulci varies, being about 1 inch to IJ.- There is one 
long convolution always found, just above the corpus 
callosum, in each hemisphere. Other particular con- 
volutions have been traced also, both in man and 
lower animals, as occurring pretty generally, though 
not in precisely the same spot in the brains of dif- 
ferent animals, still identical and regular in form 
and appearance. (Leuret^Anat Comp. duSys.Nerv.) 

We have described the general shape of the hemi- 
spheres as ovoidal. It will be understood that each 
one is flattened at the side in contact with the other, 
thus forming one half of th6 ovoidal form. 

Let us now reverse the position of the brain and 
observe its base. The general form of the under 
surface is much more irregular, and less convex. 
On each side of the middle line corresponding to 
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the great fissure alluded to, and about the middle of 
the under surface of the hemisphere, we see a large 
projecting portion, called a lobe, upon each hemi- 
sphere, " the middle lohe^ A little posteriorly to 
these, and placed across the middle line, we see a 
very prominent white looking part, called the " tuber 
annulare^'' or ^^ pons varolii^^ " cerebral protube- 
rance^^ &c. 

But now we observe that the posterior portion of 
the hemispheres is completely hidden; for, before 
they are come at, we have to remove a large mass 
of brain connected with the protuberance just re- 
ferred to, and in the present position of the brain, 
lying upon the posterior part of the hemispheres, 
this important portion is called the lesser brain or 
cerebellum. Its shape is somewhat circular and flat- 
tened. It is composed of two lateral lobes, sepa- 
rated in a great measure by the median fissure 
before spoken of. Its surface is different from that 
of the great brain, being covered with sulci, forming 
layers, which are again divided by smaller sulci; 
thus, we might say, it was made up of compound 
lamellse. At various points of the brain nerves are 
given off*. 

So much for a rough outline of the brain. But 
it has been stated repeatedly that this organ is inti- 
mately connected with the spinal cord ; in fact, that 
the two act together, as the centres of the nervous 
system. 

We therefore proceed to speak of their connec- 
tion one with the other. 

II. The Spinal Cord. 

Before we could take out the brain from the skull, 
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into which it so nicely fits, we were obliged to cut 
through a portion of branular matter, which seemed 
to arise from the general mass of the brain and pass 
down througli tlie spinal column ; — this is the spinal 
cord. On looking at the brain before us, we see 
that about an inch and a half of this cord has been 
left attached to the brain ; this is usually called the 
" medulla oblongata" a name given merely for the 
sake of enabling us to describe certain important 
parts, which are to be seen in that part of the cord. 
Let us now trace up this piece of the cord, and ob- 
serve how it is connected with the brain. It passes 
into the body called the tuber annulare, and we see 
a large portion of it going onwards and soon divi- 
ding into two portions, which pass one into each 
hemisphere ; these are now called the " crura cere- 
bri'' The chief of the other portion of the cord 
passes in two divisions into the lesser brain, forming 
what are called the " restiform bodies,'* or peduncles 
of the cerebellum. 

The spinal cord is continued down the vertebral 
canal as far as the first or second lumbar vertebra. 
It is partially divided into two grand portions or 
columns by two median fissures anteriorly and pos- 
teriorly, in a manner somewhat parallel to that in 
the brain, the complete division being interrupted by 
a portion which unites the two columns. These two 
halves of the cord are again subdivided by other 
fissures, forming the lateral columns. Throughout 
the whole course of the cord, pairs of nerves are 
given off, one nerve from each side, by two roots, 
the one posterior, the other anterior, which unite, at 
a certain distance from the cord, to form a com- 
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pound nerve; the point of juncture being marked 
by a small nervous enlargement called a ganglion. 

The organs just described are copiously supplied 
. with blood, and nothing strikes the observer more 
' than the extraordinary number of blood-vessels 
covering every portion of the brain and penetrating 
its structure ; so much so, that an inexperienced 
person might suppose the organ was in a state of 
perfect apoplexy, from the number and fulness of 
the blood-vessels. 

The internal anatomy of the brain. 

If we take a slice off the hemispheres in a ho- 
rizontal direction, we expose the tissue or structure 
of the brain ; we observe that it is composed of two 
kinds of matter, which differ in appearance. The 
white matter occupies the central part of the hemi- 
spheres, and forms the greater bulk of the brain in 
general ; the grey matter is seen at the periphery of 
the organ, varying somewhat in thickness, and in- 
closing as it were the white matter. 

If we endeavour to separate the two hemispheres 
at the middle line corresponding to the great fissure, 
we find they are connected strongly by means of a 
large mass of white matter, extending for about 
three inches from before backwards, its anterior end 
being nearer to the border of the hemispheres than 
the posterior ; it is thicker at its posterior than its 
anterior part ; the ends are rounded and bent upon 
itself somewhat, but are connected with other parts 
in a peculiar manner. 

This part is called " the great commissure" of the 
brain, "the mesolobe," "the corpus callosum;" it 
is of great importance, and serves as the grand 



144 INTERNAL ANATOMY. 

means for the united action of the hemispheres. If 
we proceed to slice away the hemispheres and the 
body just described, we come to a cavity or ventricle 
of a peculiar form in the centre of each hemisphere ; 
in early foetal life they were of regular ovoid shape, 
corresponding to that of the hemispheres, but after 
birth, and in the adult condition, their shape is pe- 
culiar, and does not correspond at all to that of the 
hemispheres; these lateral ventricles, as they are 
called, are separated by a delicate partition of cere- 
bral matter in two layers, forming a double partition, 
and inclosing another ventricular space. 

At the lateral ventricles, forming one of their 
boundaries, and situated at the body or central part 
of the ventricle, are the corpora striata^ bodies of a 
pyriform shape, placed with the broad anterior ends 
almost in opposition, while the posterior and nar- 
rowed extremities are separated to the extent of an 
inch and a half to two inches, thus sloping from 
within outwards ; the superior surface which projects 
into the cavity of the ventricle is smooth and convex ; 
the other part is embedded in the substance of the 
hemisphere; they are called striated bodies, from 
the appearance seen upon their cut surface, the ex- 
ternal surface being composed of grey matter, the 
inner of white and grey intermingled, in bundles. 

Behind and between the corpora striata are seen the 
two thalami optici, white bodies, of somewhat oval 
shape, lying with their internal surfaces in opposi- 
tion, and in part united ; their superior surface pro- 
jecting into the body of the ventricle, and their 
posterior and inferior surfaces forming the roof of 
the descending comer of the ventricle, while their 
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external surfaces are blended with the corpora striata 
and substance of the hemispheres; a small space 
exists between the contiguous surfaces of the thalami, 
called the third ventricle. These parts have intri- 
cate relations to other important parts in their neigh- 
bourhood, but which we refrain from describing 
here, lest the general reader should lose sight of the 
parts now described, in the maze that would be 
created, if other objects were fully described; our 
aim is to give a general notion of the brain, for as 
we have said when entering upon this subject, the 
true idea of the brain cannot be conveyed by the 
study of words alone : he who wishes to understand 
its nature at all, must dissect brain after brain, and 
study every one patiently. 

Looking at the vertical section of the brain, we 
observe the fornix, a part beneath the corpus cal- 
losum, passing from before backwards and connected 
with the corpus callosum anteriorly and posteriorly, 
in fact it seems as if formed by the reflected ends 
of that body ; it is described as a triangular lamella 
of white matter ; it is parallel to the corpus callosum, 
separated from it by the vertical partition called the 
septum lucidum. 

The anterior end of the fornix is the narrower one, 
and divides into two pillars, which curve downwards 
at the fore part of the third ventricle, and pass to the 
base of the brain, where they make a peculiar double 
and become the corpora albicantia. 

The base or posterior end gives off* at each angle a 
thin flat process, which passing into the descending 
corner of the ventricle, is then called the corpus 
fimbriatum. 
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The under suriace of the fornix overlays the tha- 
lami and third ventricle, separated from these how- 
ever by a portion of the arachnoid membrane lining 
the ventricles called the velum interpositum. 

The commissures. — ^There are several very impor- 
tant parts of die brain which from their uniting, as 
it were, one part with another, are called commis- 
sures ; viz. the great commissure or corpus callosum, 
the anterior commissure, the posterior commissure, the 
soft commissure uniting in some measure the optic 
thalami, and the optic commissure; other parts of 
the encephalon are somewhat analogous, inasmuch as 
they appear to be adapted to the same end, viz. 
the tuher annulare uniting the hemispheres of the 
cerebellum, and in the medulla oblongata the pyra- 
viidal decussation, forming an interchange of fibres 
between the columns of the cord ; in the cord itself 
we have the central grey matter uniting the two 
columns throughout their whole extent. 

As to t/ie locality of the commissures in the 
brain. 

The great commissure or corpus callosum, has been 
before described. 

The anterior is situated in front of the fornix 
passing in the form of a delicate fasciculus across 
from one corpus striatum to the other in which it is 
embedded ; the posterior passes from one thalamus to 
another at the posterior margin of the third ven- 
tricle, and its ends are lost in the thalamus of each 
side : the soft commissure is a delicate layer of grey 
matter, uniting slightly the two thalami. The optic 
com. is a simple sudden blending of the fibres of the 
optic nerves in their course to the eye, composed 
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of fibres crossing from one nerve to the other, and of 
others proceeding more directly on without crossing 
over. 

The internal anatomy of the lesser brain. — Of 
the general appearance of the cerebellum we have 
already spoken, we have now to treat of its parts. 
The relative weight of the cerebellum to that of the 
cerebrum is as 1 to 8. The hemispheres are separated 
behind by the median fissure, and in front by a deep 
excavation which lodges the medulla oblongata, a kind 
of rounded ridge runs at the middle line from before 
backwards, called processus veriniformis superior. 
The lamellas which corresponds to the convolutions 
of the cerebrum, are about from 60 to 70 in number 
on the upper surface, and pass horizontally round 
each hemisphere, aggregated into 5 fasciculi. 

The cerebellum is connected with 3 pairs of fas- 
ciculi ; from the interior of the hemispheres, two 
fasciculi pass forwards and upwards, converging 
towards the lower pair of tubercula quadrigemina, 
these are called the superior peduncles. 

The inferior peduncles are two white rounded pro- 
cesses seen to pass from the medulla oblongata ob- 
liquely upwards and outwards into the hemispheres 
of the cerebellum one on each side, they are named 
also posterior pyramids as parts of the medulla ob- 
longata. 

The middle peduncles are continuous with the 
fibres of the tuber annulare, the right and left ends • 
of which we have seen are lost in the corresponding 
hemispheres of the cerebellum. They are the largest 
and in conjunction with the pons Varolii correspond 
to the corpus callosum of the brain. 

l2 
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Appearance of the substance of the cerebellum; 
if a vertical section of the cerebellum be made at 
a line one-third of the breadth of the hemisphere 
from the middle line, an oval portion of grey matter 
will be exposed, called the corpus detttatum, from its 
border being; notched ; this corpus dentatum may 
be considered as a bag open at one eud, the centre 
of which is occupied by white matter forming an 
appearance like a tree, " the arbor vitm ;" the white 
matter being enveloped as it were in the grey matter 
of the laminge has also an arborescent appearance. 

The cerebral protuberance sjnonymoua with "no- 
dus cerebri," — "pons Varolii;" "tuber annulare," 
has been before mentioned, but requires a more minute 
description, its relative size to the whole encepbalon 
is as 1 to 72 ; in shape it is somewhat square, its 
anterior surface presents no appearance of any im- 
portance to our subject, but on its posterior surface 
which is overlapped by the cerebellum are seen four 
rounded bodies, the corpora quadrigemina, in pairs, 
one atiove the other, and separated by two decus- 
sating lines, the upper pair ia the largest; upon these 
corpora quadrigemina is seen the pineal gland, a 
small conical body of a deep grey colour, placed 
with its narrow part or apex forwards, it is con- 
nected to the parts in its neighbourhood, and on each 
side of it runs a little white baud to the optic tha- 
lamus, it thus seems to be seated upon the corpora 
quadrigemina, and from the appearance of the two 
bands running from like reins has been called the 
charioteer. Its use is quite unknown, the ccle* 
brated Descartes conjectured it to be the seat of tbc 
Boul; it is erroneously called a gland for it i 
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of a glandular structure, it is hollow and often 
contains phosphate of lime in the form of small 
grains of sand. 

Another small body remains to be noticed — the 
pituitory body. In front of the corpora albicantia 
situated upon an eminence of grey matter it is to be 
seen, a small yellowish body formed of two lobes — 
the anterior one larger than the posterior ; this little 
body is solid in structure and connected to the grey 
eminence by a small tubular process, the infun- 
dibulum, it is rarely seen attached to the brain, 
because it is embedded closely in a part of the skull, 
and when the brain is taken out, the infundibulum 
is broken across leaving the pituitory body in its 
little case. 

We have now to speak of the manner in which 
the cerebral matter forming the parts just described 
is arranged, or the minute structure of the brain. 

Although the precise arrangement of the fibres 
forming the brain is not clearly made out, yet we 
are able to give a very tolerable description of the 
structure which forms the mass of the brain. This 
subject was studied by the early anatomists, and 
afterwards by Varolius and Vieussens, who appears 
to have been the first who attempted to show the 
fibrous structure in the fresh, as well as the indurated 
brain ; see his Neurographia Universalis, published 
1 684 ; but not with so much success until Reil, the 
German, made his dissections of the brain, of which 
he wrote descriptions, first in Gren's Journal der 
Physik. 1796, Leipsig, and subsequently in the Ar- 
chiv. fur. die Physiologic, 1807—1812, Halle. 
He was enabled to dissect the brain much better 
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by using means for hardening it, such as boil- 
ing in oil, soaking in alcohol or nitric acid. Sec. ; 
his work is, we believe, not yet translated, but Mr, 
Mayo has made the dissections that Reil recom. 
mends, and has illustrated them with some of the 
best drawings ever made of the brain, Vicq, D'Azyr 
also made some accurate and mmute dissections of 
the brain with good descriptions of the parts to 
be seen. Then came Gall and Spurzheim, who 
entered most \4gorougly upon the subject, with a 
view to supporting their doctrine of phrenology. 
They wrote a very extensive work, embracing a 
great deal of useful matter, but full of course with 
phrenology, with the exception of the first part, 
which contains all that the anatomist wishes to read. 
The merit, however, of this work consists more in its 
con6rming, by numerous dissections, the researches 
of their predecessors than in any discoveries of parts 
or structure. It is, therefore, a work of authority as 
to the structure and anatomy of the brain, although 
it contains so much of hypothesis as regards the 
functions of the organ. 

Even in the present day, popular lecturers have 
described the brain as like " hasty pudding," or 
" hotch potcli," devoid of arrangement; but if we 
reflect upon the general beauty and intricacy of the 
minute structure of the tissue of all organs, how little 
there is to lead us to speak thus of the structure of 
the brain, even though we did not know any tHiug 
to the contrary. 

The white matter of the brain is described as "a 
soft tenacious pulp;" but it is easily shown to be 
fibrous. When boiled in oil, or hardened by a 
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to 

it may be torn into lamellae, the surface of which 
appears marked in lines: these lamellae are com- 
posed of delicate fibres. 

The fibres forming the white matter are not to be 
found shooting in every direction indiscriminately, 
but are arranged in laminae or plates, and in some 
places in bundles. These are reducible to the very 
minute or ultimate fibres or filaments, which Ehren- 
berg, the well-known microscopist, describes as tubes 
about the -4x0^ of an inch diameter, here and there 
dilated and filled with a pellucid fluid. It is, how- 
ever, denied by Valentin and Dr. Sharpey, that they 
are tubular at all ; so that this is an open question. 
The fibres do not unite one with another, but are 
always distinct. 

The grey matter ; syn. " cineritious,*' " cortical," 
is of a firmer texture rather than the white and 
more gelatinous appearance ; some have considered 
it fibrous, but this is denied by Gall and Spurzheim, 
and by other observers. Ehrenberg says it is com- 
posed of smaller tubes, which are not varicose or 
dilated here and there, and that numerous little 
round bodies are to be seen amongst them v/hich he 
thinks correspond to the blood nuclei, but, probably, 
this is incorrect ; this structure is not considered to 
be fibrous at all by Valentin and many anatomists, 
who find that it is composed of globules similar to 
those of the ganglia ; whether these are connected, 
and if so, in what manner, is yet to be made out. 
Reil says it is composed of irregular lamellae of fibres 
uniting at various angles, and that the fibres are ar- 
ranged in a radiating manner in each lamella like 
those of a hair pencil. 
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There is no doubt of the importance of the grey 
matter to the functions of the brain, it is much more 
supplied with blood than the white matter, and we 
have before remarked, that at the junction of the 
roots of all the spinal nerves a little mass of grey 
matter is found, which would also denote its im- 
portance ; it is also found in several parts of the 
brain which are of importance, as the corpora striata, 
corpus dentatum, corpora olivaria, and at the origin 
of all the nerves : it is frequently in the form of a 
bag or capsule. The bodies called ganglia, seen upon 
the spinal nerves and others, are of a similar colour ; 
they are classified by some writers along with the 
various parts of the brain we have described, e.g. 
corpora striata, thalami optici, corpora quadrige- 
mina, &c. and considered as " subsiduary brains, 
affording independent sources of nervous power, and 
constituting a number of minor seats of sensation ;" 
but this view is by no means satisfactorily founded. 

Arrangement of the fibres of the brain and cord. 

The spinal cord is, like the brain, composed of 
fibres, and of central grey matter of a peculiar shape ; 
these fibres are, as in the brain, quite distinct one 
from the other, having no lateral joinings. Sup- 
posing that our dissections were made with sufficient 
accuracy, we might be able to trace a fibre from 
the cutaneous end of a nerve to the cord, up the 
cord, through the medulla oblongata, and thence to 
the brain ; this being understood, let us now take 
up the dissection from the medulla oblongata. 

A. The fibres of the cerebellum. 

The exact connection of the fibres here is not made 
out, but we are able to demonstrate three sets of 
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:fibres belonging to the three pairs of crura, which are 
more or less connected with the middle of the cere- 
bellum. 

1. Those of the middle cms or commisural fibres, 
which form the tuber annulare^ can be traced into the 
most external of them. 

2. Those of the inferior crus^ which come from the 
corpus restiforme, can be seen to pass to the laminae, 
but chiefly to the middle portions of the hemi- 
spheres. 

3. Those of the superior cms are found to arise 
chiefly in the corpus dentatum at the centre of the 
hemispheres, some probably coming from the la- 
minae. 

The distribution of the fibres in the laminae and 
their leaflets is peculiar; some pass around each 
leaflet from one to another; others pass along the 
laminae, leaving the leaflet. 

B. The fibres of the cerebrum. 

These are also referable to three orders. — 1, Di- 
verging fibres; 2. Converging; 3. Longitudinal 
uniting fibres. 

1. The diverging fibres. These are called also 
the peduncular fibres, because they form the crura 
cerebri ; from the anterior pyramids of the medulla 
oblongata, the lateral columns of the cord or sen- 
sory tract of Bell, and corpus olivare, we trace them 
through the tuber annulare, after leaving which they 
are called the crura cerebri ; here they receive some 
additions, in the fillet of Reil, a small band from the 
medulla oblongata, the superior crura of the cere- 
bellum, and those from the corpora quadrigemina ; 
the whole body then pass forwards through the 
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thalami optici, and a large portion through the 
corpora striata to the substance of the hemispheres, 
where they spread out in a peculiar manner, the 
most anterior fibres retaining their position, and 
passing more forwards than those behind them, 
which pass into the posterior and middle lobes of the 
brain. 

2. The converging fibres. 

These form a very large body ; they appear to 
reach from the convolutions of one hemisphere 
across to those of the other, and form tlie corpus 
callosura ; they decussate with the other fibres. 
The anterior and posterior commissures and the 
valve of Vieussens are classed with these fibres. 
There is at present a difference of opinion as to 
them ; the description just given is according to 
Gall, Spurzheim, and Reil; but Tiedemann and 
Foville state that these converging fibres are merely 
the continuations of the peduncular fibres, or those 
we have called "diverging;" now, if we consider the 
necessary direction of some of these commissural 
fibres, it will be evident that many of them, espe- 
cially those coming from the posterior lobes, must, 
in order to be collected so as to form the corpus 
callosum, run parallel with some of the peduncular 
fibres, so that it would be very difficult to distin- 
guish one fibre from another. 

3. The longitudinal uniting fibres. 

These are not so numerous and general as the 
other two sets; they are to be seen in several parts 
of the brain. Under the long convolution imme- 
diately above the corpus callosum, and upon the 

t-named body, a long band of these fibres ii 
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this has been called the fillet of the corpus callosum ; 
the fornix and tenia semicircularis are also formed 
of these fibres. In addition to these, Mr. Mayo 
describes fibres passing from one convolution to 
another, as in the laminae of the cerebellum, but 
anatomists are not sufficiently agreed upon this 
point. Having thus briefly described the fibrous 
structure of the brain, we will complete our account 
with a sketch of 

The comparative anatomy of the human brain^ 
and its condition in early foetal life. 

However well we may understand the structure 
and anatomy of the brain, we know but little, un- 
less we have learned something as to its functions : 
to assist us, then, in studying the physiology of this 
organ, we are glad to avail ourselves of the aid 
which the study of the same organ in the lower 
animals affords : we cannot enter so fully into the 
subject as its interesting nature would entice us to 
do, we shall merely give a few instances from the 
lower animals by way of illustrating some general 
observations as to the functions of the human brain. 

The proportional size of the brain to the whole 
body may in general terms be said to increase as we 
go from fishes and reptiles up to apes and man ; in 
some mammalia it id equal to man, and in some 
birds it is greater ; in man the proportion is as 1 to 
28, in dogs as 1 to 160, in horses as 1 to 400, in the 
elephant as 1 to 500, in the canary bird as 1 to 14, 
pigeon as 1 to 91, in the Gibbon as 1 to 48, and the 
Simia Capucina 1 to 25. (Cartis, Vergleich. Zoo- 
torn.) 

The weight of a human adult brain varies from 
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albs. 5Joz. to 31b3. loz. 7dr9., while that of a horse 
is in the maximum, according to Soemmerring, 
lib. 7oz., and the brain of a whale, 75 feet in leogth, 
in the museum of Berliu, weighed 51bs. 5oz. Idr.; 
these examples show how great is the proportion of 
brain awarded to man. 

External form. — On comparing the brain of a 
common fowl with the human adult bi-ain, we see a 
great difference ; the cerebral hemispheres, which in 
man overlap even the cerebellum, are in the bird 
much smaller in proportion, and do not cover ihe 
corpora quadrigemina even. In fishes the hemi- 
spheres are still smaller, and the corpora quadrige- 
mina qiiite exposed and become larger as the hemi- 
spheres have lessened. Taking a general view of the 
brains of fishes and reptil&s, we may say that they 
are subject more to a linear arrangement of parts, 
composed of double and single enlargements on each 
side of the median plane, or upon it. The great 
comparative size of the corpora quadrigemina in 
these animals must not be overlooked. Now it is 
found that, as we ascend the scale, the hemispheres 
are seen to increase in size, while the corpora quadri- 
gemina decrease, the former encroaching more and 
more over the parts beneath them, until they cover 
tliem entirely, as in man. 

It is highly interesting to find that the early fcetal 
condition of the human brain corresponds in great 
measure to that of the perfected fisli, reptile, and 
bird ; the parts do not overlap, and the hemispheres 
are much smaller than the other parts, appearing ua 
small vescicles filled with fluid. 

When we consider these facts, and compare 
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amount of mental power possessed by fishes, reptiles, 
birds, and mammalia with the exalted powers of 
man, we are inevitably forced to regard the hemi- 
spheres as highly important parts, and connected 
especially with the mental and intellectual functions 
of the organ ; to this point we shall again recur, 
when speaking of the effects of injuries and disease 
upon the brain. 

Of the chemical composition of cerebral substance. 
It is remarkable that the brain is found to con 
tain a considerable proportion of salts, some sulphur, 
and phosphorus in a free state, as the following ana- 
lysis shows. 

Composition of Cerebral Matter. (Vauquelin.) 

Water 80.0 

Albumen 7.0 

White fatty matter .... 4.5 
Red ditto ditto .... 0.7 
Osmazome ..... 1.12 

Phosphorus . . . . .1.5 
Acids, Salts, and Sulphur . . .5.15 

100.0 

We have thus endeavoured to explain the general 
condition of the brain necessary for mental mani- 
festation. From the infusory animalcule up to the 
highest human organization, we have traced the 
general fact of adaptation of structure to the func- 
tion to be performed ; with regard to the mental 
manifestation, we saw that it is proportional in 
great measure to the complete structure and de- 
velopment of the brain ; from the lowest animals to 
man we saw that the brain continued to increase in 
relative bulk and complexity, up to the absolute 
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superior size in man ; from this we argued the 
dependence of mental manifestation upon the brain; 
we mentioned also various experiments and obser- 
vations tliat supported this view. In describing the 
brain, we saw that it is nearly divided into two 
large parts, the hemispheres, having their surface 
indented with furrows forming the " convohitions," 
which we saw increase in number as we ascend the 
scale of animals, and are greatest in man, with the 
exception of the dolphin. But we did not allow 
that these convolutions are of any importajice to the 
mental action, for cases occur in which, by the se- 
cretion of fluid in the central cavities of the brain, 
they become destroyed, and the surface of tlie organ 
becomes smooth and unravelled, yet the mental 
faculties generally remain unimpaired. These eon- 
Tolutious must rather be considered of more im- 
portance as a means of protection, for by this ar- 
rangement as little as possible of the surface of the 
brain is exposed to injury from external violence 
We said also that the integrity of both hemispheres 
is not necessary to the performance of mental action, 
that one, if entire, may perform complete mental 
action, so far as it is possible to judge. As to 
structure, it is necessary, in order to the due mani- 
festation of mind, that the brain, as a whole, sbooU 
retain the structure we have described, especially as 
regards the grey matter at its surface, but tliat U 
isolated portion on either aide may be injured, witl^ 
out any loss or derangement of the mental faeuIlT> 
But we now proceed to state more minutely tlie 

B. Circumstances that infiucnce and mud'ij'y woh 
tal manifestation. 
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What we have to say on this subject must neces- 
sarily have reference to what has been said when 
treating of the conditions necessary for mental mani- 
festation. 

1. As to the effects of different modifications of 
external form. 

The effect of general bulk of brain, in its proper 
condition, must be admitted, both on account of the 
arguments derived from comparative anatomy, and 
from comparison of the brain of the idiot with that 
of Cuvier,Dupuytren, or other large brain ; and the 
head of New Zealanders, negroes, bushmen, &c. 
with the European or Caucasian head. In these 
instances a very evident difference is to be seen, 
consisting in a general defect or want of size, the 
whole mass of brain being less ; but we remark that 
the deficiency is greatest as regards the upper and 
anterior portions, so in the negro and other similar 
races there is general smallness, and particular de- 
ficiency as regards the upper and anterior parts. 

We have previously given the results of extended 
observation upon the prevailing weights of brains. 
Quain and Sharpey say, upon this subject, " all 
other circumstances being alike, the size of the brain 
appears to bear a general relation to the mental 
power of the individual, though instances occur in 
which this rule is not applicable. The brain of 
Cuvier weighed upwards of 64oz. and that of the 
late Dr. Abercrombie about 63oz. avoirdupois. On 
the other hand, the brain of the idiot is remarkably 
small ; in three idiots, whose ages were sixteen, forty, 
and fifty years, Tiedemann found the weight of 
their respective brains to be 19-|oz., 25|:Oz., and 
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22^ oz. ; and Dr. Sims records a case of a female 
idiot of twelve years old, whose brain weighed 27oz." 

In all these cases of low weight there is, as far as 
■we are able to judge, an inferiority in mental ma- 
nifestation : let us examine how this can be ac- 
counted for. With regard to idiots, the diminution 
in size arises from general deficiency of branular de- 
velopment, and a want of that jiroper and normal 
state of organization, which we know is only to be 
found in perfected organs, in consequence of whicb 
they are devoid of that perfection of function which 
can be performed only by the proper and complete 
state of organic structure. It is true that at present 
no grand difference as to the structure of the idiot 
brain has been made out, though we often find 
various appreciable differences, such as softness or 
hardness, but otherwise the structure is apparently 
the same as in others. It must be observed that the 
difference in the mental powers of the idiot is ge- 
neral, and not particular, being an example of general 
debility of function. The brain in the lower animals 
may be considered more or less parallel to that of 
of the idiot, the hemisphere being most defective in 
each. 

With regard to the uneducated negro, bushman, 
and others, the same general differences exist, and 
are to be accounted for by the general efl'ect of want 
of education ; all structures are improved by llie 
exercise of their proper and allotted functions, aud 
so the brain. In the country peasants we may cer- 
tainly see the general effect upon the brain, of lack 
of culture, and exercise of the mental powers, a 
manifest difference may be observed in the general 
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size of the upper and anterior portions of the head 
of the peasant and the artizan who has been bred 
in large cities ; but to this subject we shall have oc- 
casion to refer again, when treating more especially 
of the doctrines of phrenology. It remains, how- 
ever, to be stated, that high mental manifestation is 
not incompatible with a small head, for which we 
shall endeavour to account. Sometimes the brain is 
not symmetrically developed; one hemisphere may 
be larger than the other ; in such cases it does not fol- 
low that the mind should be proportionably deformed, 
for often the faculties are unimpaired, ( Cruveilhier) : 
rarely, the other duplicate or medial parts are either not 
symmetrical or abnormal in form. The convolutions 
are sometimes fewer or more numerous than usual, 
and Desmoulins says they are deficient in idiots. 
In rare cases the cerebrum has been found not di- 
vided into hemispheres, but Reil, Meckel, and Wen- 
zel mention instances of more than the usual division, 
caused by the deficiency of the great commissure. 
The colour of the brain varies ; the grey matter may 
be wanting, or it may be very pale, or very dark 
red, sometimes the brain becomes brown, orange, 
grey green, slate, and even black in places, (vid. 
Otto, 1830.) 

In these departures from the normal structure, 
we generally find more or less affection of the mental 
powers. 

2. Effect of injuries to parts of the brain. 

This subject has received valuable additions of late 
years ; experiments have been performed upon all 
the various portions of the brain, and we may con- 
sider that the general allotment of bodily function 
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to parts of the brain is pretty well made out; we 
could wish to detail erery experiment that has been 
made, but this would require more space than we 
can atibrd, and it would be difficult for the general 
reader to understand the localities of the different 
experiments without considerable anatomical know- 
ledge, we eliall therefore be content with stating the 
whole subject in a very general manner. 

It is proved by cutting away certain portions of dw 
brain in a living aoimal, that there are parts pai^ 
ticularly connected with the spinal cord which are 
necessary to the performance of voluntary motion 
and sensation, as when they are cut, or separated, or 
injured, these functions are not performed ; they are 
situated at the base of the brain. Other important 
parts, also at the base of tlie brain, are necessary to 
life; i. e. to respiration and circulation : if they are 
destroyed, life is instantly destroyed. Experiments 
performed upon the lesser brain would lead us to 
consider it connected with the power of regulatiag 
the motions of the body : when this part was in- 
jured, strange effects were produced, the animal ran 
backwards or round and round, or rolled over and 
over; similar eifects have been seen in a cobbler at 
Paris, who could not resist running round, and in 
whom, after death, the same part was found diseased. 
With regard to the hemispheres of the larger brain, 
which most concerns our subject, it is found that 
they may be sliced, and even wholly removed, with- 
out interfering with the vital functions of the animal; 
but if entirely removed, as far as their connection 
with the vital parts, the creature is entirely deprived 
of voluntary motion and sensation, unless these cm 
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be said to exist when the creature made a few steps 
after being roused from its perpetual sleep ; it becomes 
an intense idiot ; no mental manifestation whatever 
is to be seen ; yet still it lives ; and M. Flourens 
found a pigeon live three months in this state, eating 
and drinking any thing that was placed in its mouth, 
and flying when thrown in the air : if one of the 
hemispheres was removed, the animal showed signs 
of debility and paralysis, but retained its sight and 
hearing on one side, as. well as some mental manifes-* 
tation ; it is very remarkable that in all these experi- 
ments the creatures seemed to recover considerably 
from the first effects, especially when one hemisphere 
only was cut off*, when they recovered their senses 
and power of moving about and did not appear 
uneasy. Now in man we find precisely similar re- 
sults ; we often meet with cases in which the effects 
here related are exhibited, but as regards the hemi- 
spheres the subject is not so clear. An accident 
that would remove much of the brain, would pro- 
duce so much concussion upon the other portions 
necessary for life, as to leave no chance of any 
other effects being studied; it is indeed astonish- 
ing that so much injury is sometimes done to this 
organ without any effect either on the mind or the 
body. All kinds of foreign bodies have remained in 
the brain for a long time without inconvenience; 
amongst the most remarkable of thirty cases are, 
that of a sword point for 14 years ; the point of an 
arrow, 9 years ; the point of a sword, the whole life ; 
two screws shot in, 21-| years, without inconvenience ; 
40 large small-shot ; and that of a man who walked 
130 miles with a piece of a gunstock in his brain ; 
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(vid. Susck in Petersburger Ahhaudl, Part II. p. 216, 
1823;) also that mentioned by Mr. Rogers, of a 
piece of a cannon carriage, three inches long and 
three ounces weight, being in the brain for 21 days, 
{vid. Med. Chir. Trans. Vol. XIII. 1827.) Instance* 
are not uncommon in whicli a portion of either he- 
misphere has been removed without any change in 
the mental function ; the surgeon does not hesitate 
to cut oflf any part protruding from a fissure in the 
ekull, and generally no incouyenience to the patient 
arises; frequently, however, there is so much ge- 
neral injury done to the brain by the accident, that 
general debility or derangement of function remains; 
and often the most complete derangement of intellect 
follows. A wound causing loss of brain is generally 
healed by granulation, tliough sometimes brain is not 
re-produced, but it heals without ; incised wounds 
and tears will heal by adhesion of their sides, (Otto.) 
So it is to be understood, that either half of the brain, 
being in a sound state, may, at least in a more or less 
perfect manner, perform the entire duties of the mind, 
while the remainder may be in a state of disease. 

3. Effects of structural changes. 

We have seen that the structure of the brain is 
composed of fibres which are tubular, and arranged 
in a regular order ; the integrity of this fibrous struo 
ture is a necessary condition for mental functioOi 
and whatever tends to destroy it lessens the mortal 
manifestation, and the capabilities of the oi^aniam. 
The structure of the brain may, by disease, become 
chauged and altered from its natural state, in vbiob 
case there is observed to be a difierence in the man* 
tal manifestation ; the mental power exercised i» 
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less, or, if we may use the expression, the mind is 
manifested in a perverted manner, though some- 
times all this effect is produced without our being 
able to perceive any alteration in the structure. 
Again, as frequently occurs, certain portions of the 
brain may become harder or softer, or changed alto- 
gether in their nature and composition, as in the 
formation of cancer and other morbid growths and 
deposits : in such cases it is not necessary that the 
morbid growth shall be additional to the encephalon, 
but if it occupy the place of sound structure, it in- 
terferes with the function of the entire organ, both 
by destroying the fibrous arrangement as well as 
diminishing the general quantity of brain ; so that 
it is not necessary that these growths and deposits 
should occur outside the brain, or in any other way 
produce compression of the organ, in order to cause 
injury to the mental faculties. Cases have occurred 
in which important parts of the brain have been 
pressed upon gradually without any effect upon their 
functions (Cruveilhier). 

In such cases, where a portion of the brain is 
diseased, and its structure altered, we do not find a 
loss of any particular faculty of mind, the effect is 
rather a general one in regard to the function, so far 
as we can observe ; e. g. if a portion of diseased brain 
exists at the top of the hemisphere, the patient ex- 
hibits, perhaps, stupor, loss of memory, judgment, 
and attention; these are general effects, and they 
occur in almost every case, especially as regards 
memory, the loss of which is by far the most common 
symptom. Very often tumours or other deranged 
conditions of structure are found in every part but 
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thai to which is attributed " the faculty of memory," 
while this faculty h^ been most deranged by dis- 
ease. Often tlie opposite to tlie general effect is pro- 
duced ; we may have a case in wliich there is a 
general diminution of mental power, almost an 
idiotcy, produced by partial injury to the brain. 
Upon this subject Dr. Copland has some excellent 
remarks : — " Of all the oi^ans of the body, the 
brain is the most exquisitely and incomprehensibly 
formed, and presents the least intimacy of connec- 
tion between the results of dissection and the phe- 
nomena of disease. The most violent symptoms 
referrlble to this organ often exist during life, and 
yet on the most careful examination after death, 
either no appreciable lesion, or none sufficient fo 
account for the phenomena, can be detected. Whilst, 
on the other hand, many and most important changes 
are frequently discovered in both the brain and its 
membranes in cases which betrayed either no cere- 
bral disorder, or none calculated to excite suspicion 
during life of any organic change." — See art. Brmtt. 
Die. 

4. Functional alterations. 

We have repeatedly alluded to the necessity of com- 
plete organic structure, for the exhibition of vital and 
mental phenomena iu general ; in no organ is this more 
necessary than in the brain ; its influence over the en- 
tire system is very great and important, its sympathy 
consequently is very delicate, and easily excited hy the 
various changes going on in the general system. The 
severest head-ache, which seems to the patient quite 
distracting, may be caused entirely by the presence 
of an irritant in the stomach ; and disturl 
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the circulation exhibits its first effects upon the 
brain, in excitement or depression of the mind, as 
the case may be. Besides this, there is an energy 
or influence resident in the brain, which is, as we 
have seen, necessary to life and respiration, the latter 
Amction being closely connected with the brain. The 
brain, then, performs an important office, and at the 
same time is a structure highly susceptible of im- 
pressions, all which may be called its function. Now 
a derangement of function may occur, without any 
evident derangement of structure or any perceptible 
change in it, as is seen in those cases of insanity 
where no difference can be perceived in the brain 
from that of a sane person ; we then call the effect 
functional, yet probably some minute and subtile 
changes in the particles of branular matter do take 
place, for we cannot conceive of insanity in any 
other way, but as dependent upon deranged orga- 
nization. Of disease of the brain in insanity Otto 
says, " Those pathological conditions which we con- 
sider especially grounded in the nervous system, as 
mental and nervous disease, appear but in very rare 
instances, to have their primary seat in it." Esquirol, 
that in the examination of the bodies of 277 insane 
persons, he found but 77 with diseased structure of 
the brain; Pinel found 68 out of 161 ; Georget, not 
one half. Flourens considers that disease of the mind 
can only be caused by organic vices in the brain ; 
according to Casauvieilh and Boucher, the medullary 
(white) substance is affecyted in epilepsy and cata- 
lepsy, and the grey in true diseases of the mind. 
The dynamic conditions of the brain, then, may 
be vigorous, or weak, or altered in their charac- 
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ter, without any apparent and evident alteration in 
the structure of the brain. It remains to be said, 
that we may find a very large brain in a man of 
strong body and healthy constitution, the structure 
of which shall be apparently the same as that of 
other normal brains, yet in this man the mental 
functions are so weakly performed, that even almost 
imbecility may exist ; it is equally important to re- 
member tliat the reverse constantly occurs, a small 
brain capable of showing the highest mental pheno- 
mena and activity. This does not depend upon the 
relative supply of blood, for we find that very nearly 
the same quantity of blood fills the brain at all times, 
provided the structure of the vessels and of the brain 
remains entire, and the quantity of fluid in the ven- 
tricles the same, in consequence of the skull being 
a closed cavity. It will be found on examination 
that, generally speaking, persons distinguished by 
their talents possess rather a small than excessive 
amount of brain. 

It must be evident that the physiology and pa- 
thology of the brain is not so well understood as 
some wish to show ; phrenologists tell us that " other 
things being equal," size or quantity of brain is pro- 
portional to the faculty displayed ; but this is not 
correct, and not at all in accordance with the facts 
before mentioned. We apprehend that the cause is 
to be sought for in some subtile differences of minute 
structure, which may be spoken of as forming the 
quality of organization, similar to those which we 
have before referred to when speaking of the relation 
iof quali^ and property to form, (vid. pp. 59, 60, 
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Phrenologists consider that one part of the brain 
may be in a state of activity greater than that of 
other parts, and have declared that a difference of 
temperature is perceptible in the region of the part 
thus active; this, they say, arises from increased 
flow of blood in that particular spot, thus stimu- 
lating that part of the structure to increased action 
and power. They say, " May not increased flow of 
blood, which is carried to the brain in thinking, 
produce greater density, and thus actual power 
may be imparted?" (vid. Phil, of Phren. Glas- 
gow, 1836.) But this view is totally erroneous; 
we have seen that such a state could not be in- 
duced while the integrity of the structure and the 
normal condition of the contents of the skull re- 
mained ; it is physically impossible. Of course in- 
creased flow of blood of pure character into the 
brain generallj' may occur, and does often, pro- 
ducing general excitement of the organ and its func- 
tion ; but the stimulus is then equally supplied to 
every part, unless the structure be in any way in- 
jured or deteriorated, when the quantity of blood 
would be greater or less in that portion, but this 
would of course be an abnormal state of things: 
to speak then of such an action of one part of the 
brain while the remainder is quiescent, is not in 
accordance with physiology. 

But phrenologists, in an unguarded manner, ad- 
mit the effect of " temperament j^ as it is called, 
which means nothing more than the difference be- 
tween one constitution and another, and is depen- 
dent probably upon quality of organization. It is 
difficult enough to define temperament, and an ex- 
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ceediugly difficult thing to pronounce as to the kind 
of temperament possessed by any person. Some per- 
sons pretend to do it, but considering the accuracy 
requisite for tlie investigation of operations of the 
brain in connectiop with temperament, it appears 
]>erfectly empirical to pretend to be able to decide, 
with any amount of certainty, in any, much less in 
every case, indeed it could not be done by any 
physician. Phrenologists admit four kinds of tem- 
perament, " which," they say, " may be mixed ad 
infinitum;" in some they are however pure. Of 
these the Nei'vous imparts quickness of mental ma- 
nifestation; the Sanguineous, energy; the Bilunu, 
durability; and the Lymphatic, torpidity." How 
we are to detect the relative proportions in the mixed 
cases, which appear to be the most numerous, is 
not said. If any certain rules for defining and 
ascertaining precise temperament could be shown, 
we might then be able to say which state of or- 
ganization was the most perfect and capable of 
complete function ; but this cannot be done. To 
admit such an effect as that of temperament, how- 
ever, is granting tliat which tells so decidedly 
against the dogma that " size, other things being 
equal, is power," because it admits the superiority 
of one state of organization over another, indepen- 
dently of size or quantity of structure, under which 
circumstances a small brain, deficient or inferior in 
quantity, must be allowed to be capable, in virtue 
of superior temperament or quality of organization, 
of performing its function in a more complete and 
powerful manner than one of superior size and de- 
velopment, but inferior in quality of organization. 
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Spurzheim says, " We must consider, besides the 
size of the organs, their internal constitution^ their 
exercise, and the mutual influence of the powers.*' 
And again, " Idiotism may be observed in heads of 
any size," — Vide p. 67, Reply to JEdinburgh He- 
view. 

To recapitulate : during the proper condition of 
the structure of the brain, no one part or portion of 
it can be more active than another, that is, so far as 
the supply of the stimulus of the blood is concerned; 
and as far as the stimulus of the mind is concerned, 
we shall yet be able to show that such a power 
cannot act partially, that it has no parts or separate 
faculties. It has been shown also, that size or 
quantity of brain is not necessarily attended with 
power of function, because quality of organization, 
which phrenologists call effect of temperament, may 
vary. It is admitted that where we have superior 
quality of organization and general size combined, 
we should expect to find in such a case mental 
powers of a very high order, if cultivated. 

Another point, in the operation of the brain, re- 
mains to be treated of. Phrenologists consider that 
one part of the brain controls and influences another, 
in proportion to the size of one over the other ; this 
they call " compensation," " balancing," " subdu- 
ing," "neutralizing," &c. Now such a notion is 
quite unphysiological, nothing of the kind is known 
to occur in organs of homogeneous structure; and 
there is no sort of ground for admitting it in the 
case of the brain. We do not find such an action in 
the liver, or stomach, or pancreas, or spleen, or mus- 
cles, or membranes, or the kidneys, during a healthy 
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state of the parts. Many organs exhibit more (fivi- 
sions and compartments than the brain ; yet, even in 
thftm we are not aware of such a partial action 
during tlieir healthy condition, 
/ In conclusion, from consideration of the anatomy 

' and minute structure of the brain, as well as the 
effects of injury and disease, and in comparison with 
the physiology of other organs, there appears no 
reason whatever for considering the brain as any 
thing else but an entire and complete organ, not 
divided into parts, not " a congeries of organs." 
Indeed, It is a mass of organic structure, every por- 
tion of which is intimately and equally connected to 
form the whole, and, in a manner, showing more 
complete and necessary union of its constituents than 
any other organ. Also from what has been said 
about mental phenomena, there appears no necessi^ 
for an organ consisting of parts, or a mnltiplicity of 
sections mapped out in the arbitrary manner of the 
phrenologists, since the mind is conscious of no parts 
and cannot act in parts. It is the entire mind whicli 
is engaged in every act, and of this all are con- 

\scious. 

The accomplished author of the " Philosophical 
Arrangements" says: — " 'Tis by virtue only of this 
combining, this unifying comprehension (and which, 
for that reason, can only belong to a being unex- 
tended and indivisible,) that the mind or intellect 
pronounces that A is not B, that C is unequal to D, 
that E is unlike to F. Were such propositions, in- 
stead of being comprehended at once by something 
indivisible and one, to be comprehended in pordons 
by the different parts of something divisible 
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were they to be comprehended by a power indivi- 
sible, yet not at once, but in a succession, 'twould be 
as impossible either way to comprehend the real 
propositions, as it would, if they were to be recog- 
nized in part by a man in England, in part by one 
in China ; or else in part by a man in the present 
century, in part by one of the succeeding. It may 
be asked in such instances, who is it that compre- 
hends the whole? — See Hermes^ 1. iii. c. 4. Note (f.) 
See also Aristot. de Animd^ 1. iii. c. 2. p. 52. Edit. 
Sylh. Themist. Paraph, p. 85. a. b." 

C. Conditions which do not influence and modify 
the mental function. 

By stating the converse of what has been said in 
the preceding divisions of our subject, a more dis- 
tinct idea of the state of the case, as far as it is made 
out, will be formed. 

1. General size, or quantity of the brain alone, 
does not necessitate nor augur the amount of mental 
power. 

2. Special size of any separate part of the hemi- 
spheres does not influence mental manifestation, and 
is not connected with any particular or especial 
mental peculiarity of manifestation. 

3. The existence of the convolutions on the sur- 
face of the brain is not necessary to the mental 

manifestation, either in man or lower animals ; for, 
in some lower animals, they are not found at all; 
as in fish, birds, the rabbit, and marsupia^animals ; 
while in man, in cases of hydrocephalus, they are 
seen to have been unravelled, and the sulci quite 
obliterated, though the mental function has remained 
entire. 
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^tfcn the convolutions, are not 

,Adily of the ideas, or the action 

jioa any one suhject in preference to 



state of the 
sions and r 
thera we 
during 

/In ^ abstraction of part or portions of the 

■ and ■ ^confined to one half, does not cause the loft 

ef /^particular faculties of the viind ; frequenUy 

f'^t whatever is perceived, and the common 

iyi IS that of general weakness of function ; not a 

-paration or loss of any particular manifestation of 

,t, such as might be expected if the brain were a 

congeries of separate organs devoted to separate acts 

^f the mind. Parallel results occur in cases of in- 

fcury by disease. 

Increased supply of Mood to any part of tie 
brain cannot influence or form part of the action of 
the brain, because such a state is impossible while 
the brain retains its healthy structure. 

7. iVb one part of the hemispheres acts up<m 
another, to regulate or influence its action ; for there 
is no evidence that such a power of control in any 
one part of the brain over any other parts exists ; and 
it is contrary to our physiology to consider that one 
part or portion of an organ, in a healthy condi- 
tion, may be active, while another, of tlie same 
structure and properties precisely, is dormant or 
quiescent. 

As it is designed that the mind shall act in depen- 
dance upon life and organization in this mund^ie 
condition; and as we know that vital operations arc 
not regulated by size or quantity of structure but by 
quality, a small muscle being, possibly, capable of 
greater power than a large one ; therefore the. 
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and the mental forces being alike dependant, as far ^ 
as regards perfection, on quality of structure in the 
fullest sense, we are to look to this rather than to 
** quantity ^^^ as the measure of mental power. 

It remains to be stated that, as this " quality^^ 
consists in something at present beyond our know- 
ledge and senses, it cannot be measured or appre- 
ciated ; so that it is highly absurd and impossible to 
pronounce as to the mental capabilities of the cere- 
bral organization by its gross quantity or its parti- 
cular form. 

D. Sketch of the doctrines of phrenology^ syn. era- 
nioscopy^ craniology. 

It is not at all our intention to give a history of 
this " new science," as it is called, or to detail all its 
doctrines; but as the observations and theories set 
forth by the advocates of this doctrine bear so dis- 
tinctly upon our subject, and indeed are founded in 
a manner upon the same facts, and as they have 
excited so much attention, we are bound to notice 
them, and to discuss them with a fair and unpre- 
judiced aim at the truth. 

Our limits will not allow of any very complete 
statement of the phrenological doctrines; we shall 
be contented with a rapid sketch of them and their 
origin, as well as the position they claim as a part of 
true science at the present day. 

The study of the expression of the features and 
the form of the head was pursued by the cultivated 
Greeks. They did not, however, teach the diflfe- 
rences to be observed between faces so much as the 
differences and changes occurring in the same face, 
the transient condition of the features ; their beautiful 
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sculptures of heads are mere idealised copies, and can- 
not be looked upon as the working out of any ideas of 
the influence of form over mind. They were no phre- 
nologists, although they so well knew the beauty ex- 
pressed in the lofty expanded forehead of the Jupiter, 
or the strength and endurance of the diminutive and 
receding head of the Gladiator. 

In tlie year 1575, M. Lud. Dolce wrote a work, 
published at Venice, called " Dialogo nel quale si 
ragionc del modo di accrescere e conservar la Me- 
moria," in which he points out the situation of 
faculties of the mind, and in his book he shows a 
head mapped out somewhat after the present ap- 
proved method. Speaking of the organ of memory, 
he says, " II cui organo h neir ultimo parte del 
capo;" and, referring to his map, "In questa tu 
vedi, oue e il senso commune, oue la fantasia, la co- 
gitativa, la imaginativa, la stimativa, la memorativa, 
anco I'odorato e il gusto." This book may be seen 
in the library of the British Museum. 

We must not omit to mention also the obser- 
vations of the intelligent Camper, who thought that 
the mental powers and general character could be 
ascertained somewhat by means of certain imaginary 
lines, the chief of which he named the " facial line." 
According to the practice of this observer, a line was 
to be drawn perpendicularly through the meatus 
auditorius, at right angles to which another line is 
to be drawn, and then a line on the plane of the 
forehead. According as the angle formed by these 
lines was greater or less, so was the mental power of 
the subject estimated. His attention seems to have 
been much directed to the expression of form and 
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attitude in general ; his book is illustrated by many 
admirable drawings by his own hand, not only of 
man but animals. 

Cuvier invented a somewhat analogous method 
of estimating the anterior size of the brain, by 
viewing the head vertically; if the forehead were 
very receding, much more of the features would be 
seen than if it were full and prominent ; this rule 
has been ealled the " norma verticalis f Blumen- 
bach's work also, on the varieties of skulls, is parti- 
cularly worthy of study, though these writers botli 
studied rather as ethnologists and naturalists than as 
psychologists. Perhaps also Lavater, and the other 
writers on physiognomy, may be said to have paved 
the way somewhat for phrenology, by characterizing 
certain heads, or countenances, as religious or weak- 
minded^ firm, courageous, and so on. Lavater says 
of the eyes, " being situated near the supposed seat 
of the soul, every sensation of that invisible spirit 
appears to rash in full vigour from those intelligent 
organs.*' Camper's " facial line," in a majority of 
cases, might perhaps be sufficient to augur intel- 
lectuality, as the large size of the hemispheres is 
generally allowed to be accompanied by superior 
intellect. 

There is no record of any further progress of such 
observations until the time of Gall and Spurzheim, 
who may be called the founders of the doctrines of 
phrenology ; these anatomists claim to have per- 
formed the dissection of the brain in a more com- 
plete manner than any of their predecessors, and 
even to have instructed Reil himself. Since their 
time the anatomy and microscopic structure have 
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been minutely and carefully studied by many ana- 
tomists, who need not be mentioned; but Gall and 
Spurzheim's work is looked upon as one of the best 
on the subject ; the result of their labours was di- 
rected to prove that the brain is a compound organ, 
consisting of a " congeries of organs," each of which 
might be compared to a cone, having its apex to- 
wards the centre of the brain, or to speak more 
correctly, towards the centre of the medulla ob- 
longata, and its base at the surface of the convo- 
lutions ; the power of each cone or organ to be esti- 
mated by the length of its component fibres from 
apex to base, their number, and the general size and 
extent of the base of the cone ; the different gan- 
glionic portions of the brain, such as the thalami, 
corpora striata, corpora albicantia, &c. were looked 
upon as proofs of the division of the substance of the 
brain into organs. 

These views Gall supported by practical obser- 
vation of the skull during life, and by comparing the 
form of the skull with any particular mental mani- 
festation that the subject possessed. Following this 
plan, he at length formed his system of organs, and 
the mental functions performed by them, and laid 
down the rule that special external form of the brain 
is always attended with special mental manifestation, 
other things being equal. Spurzheim says, " the 
mind cannot manifest any power without the in- 
strumentality of the brain ; and each sort of mani- 
festation depends on a particular part of the 
brain." 

Both Gall and Spurzheim extended their obser- 
vations, and thereby confirmed their views, till at 



ITS AIM AND EFFECT. 179 

length they published a work conjointly, in which 
many cases are related, and sketches of heads shown, 
which they considered to confirm the theory ad- 
vanced. 

Now such a step from the dark and mysterious 
ranks of the followers of Locke, Reid, Brown, 
Stewart, &c. was very startling ; the doctrine ap- 
peared highly plausible ^nd natural ; it suited the 
ideas of the people, amongst whom it originated, 
and was soon taken up by many who thought it 
easy to understand, and interesting to study, as 
well as by all who desired to rob the mind of all its 
mysteries, and reduce its operations to a perfect 
analogy with all material phenomena ; both on the 
continent and in this kingdom the new science gained 
numerous followers and believers ; it delighted many 
to be able to explain to an astonished audience all 
the mysteries of mind, and to show the reason why 
one person should be more clever than another ; as 
Gall says, to tell " the dimensions at which men 
obtain the height of intelligence ;" to tell people even 
more than they knew and believed of themselves, the 
rationale and cause of their thoughts and actions. 
Many worthy people who had never before been 
accused of deep thinking, now found themselves be- 
coming mental philosophers, and professors of the 
true philosophy ; the gentler sex was not excluded' 
from these honourable ranks, and the boudoir was 
incomplete without a shorn bust of Bacon, or some 
other model conformation, on which were clearly 
mapped the various organs and the names of the 
mental feculties they represented ; it is amusing also 
to see how the quack doctors and their confreres in 

n2 
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science continue to cling to these busts as a sort of 
fe-fi-fo-fum of their wisdom. 

The science continued to advance, when the great 
organ of the north, Mr. G. Combe sent forth his 
ponderous volume of Elements, in which the sub- 
ject is handled in a most masterly and confident 
manner, leaving no room to doubt either the accu- 
racy of that gentleman's powers of observation, the 
profoundness of his reasoning, or the grand truths of 
the new and true philosophy of the mind. 
/" This great work would open a new field to the 

statesman, the philanthropist, the religionist, andjhe 
educationist ; the anxious father may now know the 
precise disposition and mental capabilities of his son, 
he may place him at once in the road to success ; the 
careful housewife chooses a good and honest servant 
by the bumps she exhibits ; the philanthropist can 
no longer lament the evil nature of man's heart, for 
the wretched criminal is the victim of organization; 
and the religious may be comforted w^ith the idea, 
that a crime committed under the stimulus of an 
organ is not more a crime than the act of a madman; 
as to moral responsibility or sense of right and 
wrong, evil and good, there can be none w^ithout the 
organs of " veneration," " conscientiousness," and 
" benevolence ;" and with the possession of tliese all 
must be right : the statesman must be guided in his 
ideas of justice by a proper respect to organs in the 
brains of the multitude; while to every man it 
must be a great source of satisfaction to know that 
one good propensity, with an organ, may act as a 
guard and ruler over all his bad ones; and his con- 
science may be quieted with the reflection, that his 
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faults are the effects of his conformation of brain* 
All these things are highly desirable and pleasing, 
but how far the correctness of such views can be X 
Bbown, we have yet to consider. 

The term " phrenology" has crept into use, and, 
like many other words, acquired a meaning which, 
strictly speaking, it cannot be said to possess; it 
really means the science which treats of mind alone, 
or what is called " psychology ;" now our new phi- 
losophy treats particularly of the brain and of its 
parts, and certainly lessens the necessity for any 
term having reference to purely mental operations. 
If We consider the mode of origin of this new science, 
and the method of investigation used by those who 
profess it, we find that the existence of special 
physical form is the fact from which is deduced 
the existence of special metaphysical function, the 
aim and object of the study being to detect and con- 
jecture the existence of a special faculty of the mind 
in any particular case, by observing the external 
form of the organ of the mind ; seeing this, it ap- 
pears more correct to use the term which has been 
proposed by physiologists; viz., ^' cranioscopy'' or 
" craniology^' the former perhaps is the better one ; 
but it is idle to carp at names so long as we under- 
stand what is meant by them, therefore we at once 
proceed to the doctrines of this phrenology. 

Division of the brain into organs, each one being 
the medium by which a certain manifestation of the 
mind is exhibited and enabled to act so as to pro- 
duce thought, is the foundation of the vital axiom of 
the phrenologists. 

But from what we have already stated concerning 
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the anatomy and structure of the brain, no such 
divisions can be proved to exist ; it cannot be demon- 
strated that this fundamental principle of craniology 
has any foundation in nature; nay, the reverse is 
seen to be the case, as will be remembered. More- 
over we saw that injuries may be done to parts of 
the brain in which the phrenologists locate faculties, 
without the loss of these faculties by the patient; 
" large abscesses of the brain frequently occur with- 
out either mental or bodily disturbance" (Otto); 
while the converse was stated also, that a faculty, 
e. g.j ^^ memori//' is often lost, that portion of the 
brain allotted by the science to the faculty of memory, 
not being in any way injured, much less destroyed. 
But it will be said by phrenologists that there are 
the ganglionic bodies of the brain, the thalami and 
corpora striata, albicantia, &c., and the commissures, 
the corpus callosum, and the fornix, &c., — are these 
not separate organs? — they are to a certain extent 
separated from other parts of the brain, but rather in 
an arbitrary manner, for the sake of enabling anato- 
mists to refer to certain parts of the brain ; the true 
state of these parts we described in our sketch of the 
anatomy of the brain : there is no sort of proof that 
they are the seat of any special intellectual opera- 
tions ; and it remains to be said that if they were 
important intellectual organs, it is as if they were 
not to the phrenological observer, for they cannot be 
appreciated, inasmuch as not one of them is situated 
within three inches from the inner table of the skull; 
then, it may be asked, do not the convolutions ex- 
hibit divisions? but we must demolish this refujre 
also, for we have seen that they may, by proper 
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manipulation, be blown out and unravelled, without 
any destruction of the tissue, the condition often 
occurring as the effect of disease, — but yet, the 
mental faculty is not destroyed, and sometimes not 
injured.. Spurzheim himself mentions a case of 
watery brain at Musselburg, which measured 39 
inches in circumference, in which the mental powers 
were not suppressed. In some lower animals also, 
that are remarkable for intelligence, the convolutions 
are not seen at all, as in the rabbit ; in others they 
are indistinct. In man, possessing the most perfect 
mental endowments, the convolutions are not sym- 
metrical on each hemisphere; there is a general 
resemblance between those of each side, but not 
more than between one tree and another; on the 
contrary, in the cat and dog one side corresponds 
almost precisely with the other; these facts tend 
against the views of the phrenologists, because, if the 
convolutions were important organs of mind, we 
should expect to find them less symmetrically de- 
veloped in the lower animals than in man. Then, 
again, numbers of these convolutions cannot be ap- 
preciated by the observer, even granting them to be 
organs, and sometimes they are much more numerous 
than common. Probably not more than two-thirds 
can be appreciated in the manner prescribed by phre- 
nologists ; all those convolutions situated at the base 
of the brain cannot possibly be measured by exter- 
nal manipulation ; so with those between the hemis- 
pheres and above the corpus callosum, and those in 
the fissure of silvius. With regard to these parts 
phrenologists say that their size would be shown by 
the expansion of those parts which are in contact 
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\rith the dome of the skull, in order to make room 
for parts at the base or in the fissures ; but unless 
this was accomplished during utero-gestation, we 
do not see how it could occur afterwards without 
being accompanied with serious disturbance of func- 
tion. With regard to the use of these convolutions, 
something much more satisfactory may be stated, as 
we have already hinted. It is generally admitted 
that the grey matter at the surface of the brain is 
highly important for the due performance of the 
mental function ; this being the case, it is desirable 
to have as much of this cortical substance in as 
small a compass as possible, which is attained by the 
doubling in of the surface. In hydrocephalus the 
opposite eflfect is seen in the unravelling of the con- 
volutions; the inconvenient size of the head and 
greater liability to injury from accident, pointing 
out the real necessity for this convoluted arrange- 
ment. To make a rough guess we might say that 
by means of this indenting of the surface of the brain 
at least five times more surface is obtained in the 
same space than if there were no convolutions; the 
surface in contact with the dura mater is to that in 
the sulcus as about 1 to 5, allowing the depth of the 
sulcus to be about 1^ inch. By tliis means also the 
surface is more protected, the chances of injury of 
course being as 1 to 5; comparison of hydroce})hahc 
and natural heads exhibits a great expansion of sur- 
face ; it has, liowever, larely occurred tliat the con- 
volutions remained entire in such brains, tlie water 
being contained in the ventricles. 

If there were any method of estimating the amount 
of grey matter at the surface of the brain, we niiglit 
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perhaps hope to arrive at some criterion as to the 
capabilities for mental manifestation ; but not only 
will it be seen that a large portion of this important 
grey matter, forming the sides and bottom of the 
sulci, is beyond the reach of investigation during 
life, but that its thickness is found to vary consider- 
ably in different parts of the brain ; therefore we re- 
quire a method of ascertaining the precise quantity 
of this grey matter before any estimate of mental 
power or characteristics of the individual examined 
could be arrived at. 

In conclusion, with reference to the functions of 
parts, it may be said, that in the cord especially, as 
well as in the brain, there are distinct parts which 
are especially connected with sensation and motor 
power, and that this is a proof of distinct function or 
faculty with an allotted portion of organism. But 
what are the phenomena of these faculties ? do we 
not find that in sensation there is a transfer of force 
from without inwards, and in motion the reverse ? 
hence these have been called centrifugal and centri- 
petal actions ; and sensation in a nerve is referred to 
its extremities, and not to its origin ; we can there- 
fore understand why some differences between the 
arrangement of particles and consequent division of 
parts of the structure should exist, by which trans- 
mission is accomplished in the one direction or the 
other ; but as regards the mental operations, there 
being no necessity for that force to traverse ; for the 
brain may be said to possess by means of the nerves, 
channels of communication in every direction ; and 
as no divisions of its substance, corresponding to the 
faculties of the mind, are to be seen ; knowing also 
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thB.t partial injuries to the organ are attended with 
general loss of functions, it does appear that the mind 
must be considered as resident in the brain as a " sen- 
sorium commune," to receive, as it were, intelligence 
by means of the senses. We do not find that the 
mind is influenced by the loss of a limb ; it remains 
entire though the body be mutilated, which, we sub- 
mit, proves that the mind acts in the brain without 
traversing the nerves; if such a traversing of the 
mind did occur, the loss of a limb must be attended 
with loss of mental power. 

It must be admitted that there is no necessity for 
all the organs and subdivisions which it delights the 
phrenologists to make out, for we have already shown 
that the mind is a unity, and acts without parts ; but 
to this we shall yet recur more fully. 

As to the subdivision and classification of faculties 
hy phrenologists. 

It has perhaps occurred to some when reading tlie 
works of writers upon mental philosophy, that the 
number of distinct faculties of the mind was uselessly 
kept up, and that some acts of the mind are treated 
of as elementary actions, which may be referred to 
more general conditions. Now phrenologists, so far 
from endeavouring to benefit the study of the miud 
by simplifying it, seem to have pursued the very re- 
verse of that path of investigation which has led to 
the most brilliant discoveries ; their aim has been to 
amplify, instead of to simplify, to make more subdivi- 
sions rather than to reduce all to general principles. 
The number of organs and faculties has been gra- 
dually increased since the time of Gall, while cer- 
tainly nothing like sound classification of mental 
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phenomena has been arrived at ; indeed this was not 
the object sought, but rather has it been attempted 
to build a system and frame an hypothesis, explain- 
ing the phenomena and rendering them easy of 
comprehension, by showing the divisions and sub- 
divisions of an organ. The eminent German 
physiologist, Miiller, has pronounced the psycho- 
logical arrangement of the phrenologists to be 
faulty, of which he says, " We may at once ex- 
clude from the forum of scientific researches, these 
arbitrary dogmas which can never be proved" — 
" the system of organs has no foundation." We will 
allude to some examples in which it may be dis- 
covered to be so : the phrenological arrangement dis- 
tinguishes a faculty for " number'' and one for 
" time ;' now these ideas are set up in the mind 
only by the comparison of one idea with another and 
the consequent formation of abstract notions, which 
is a process of reasoning; but then phrenologists 
have a distinct faculty of " causality," and one of 
" comparison," and some of " perception," to which 
the work of reasoning is allotted. Now we cannot 
deny that the faculty of comparison or causality, 
granting such to exists which we do not, should suf- 
fice to comprehend all ideas about number and time ; 
yet two distinct organs are discovered by phrenolo- 
gists by which the ideas of number or time are ex- 
cited or controlled. Again, some states of the mind 
cannot be composed by means of the phrenological 
series of faculties, — such as " hatred," " revenge," 
and " religious feeling ;" as to " emotions^' they 
are always regulated by the relation of the object 
which excites them to ourselves, which cannot be 
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explained if the same amount of organism is in action 
always in the same person. Many other instances 
might be mentioned, as the effect of " conversion'' in 
religion and intense reflective action of the mind; but 
these remarks will suflSiee to point out the incom- 
pleteness of the theory as far as regards psychologi- 
cal arrangement. 

As to the localizing of faculties. — ^The general 
fact of the brain being the organ of the mind is ad- 
mitted by all ; and we may perhaps venture to say, 
that the hemispheres are the especial organs of the 
intellect. Yet if we attempt to go beyond this, 
we verge upon hypothesis: however, phrenologists 
boldly tell us, that the anterior portions of the he- 
mispheres are the seat of intellect, and the superior 
of the " sentiments," which, by the way, is a rather 
obscure word, while the posterior are devoted to the 
propensities or animal faculties. We will forego the 
discussion of the psychology of such an arrangement, 
to point out that this would be anatomically wrong, 
for the posterior or animal regions are deficient in 
some lower animals ; a sheep, e. ^., possesses no pos- 
terior lobes of its brain, only the middle and anterior, 
therefore it should be only intellectual and senti- 
mental ; a sufficient absurdity. The posterior part 
of the brain in man is commonly larger than the 
anterior ; and in comparison with the same parts of 
the brain in lower animals, is much larger in pro- 
portion than the same part in any of them ; but we 
do not find that man at all equals the lower animals 
in the care and " love of offspring'' or " inhabitke- 
ness," the love of particular places, all of which 
faculties are located by phrenologists in the posterior 
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parts of the brain: again, in children the most pro- 
minent parts of the brain are those to which the 
faculties of " reasoning^^ and " cautiori' are allotted, 
v^hich is rather paradoxical ; the proper explanation 
of the fact being, that those parts of the brain appear 
exceedingly prominent on account of the large propor- 
tionate size of the brain and the smallness of the face, 
the greatest length and breadth of the brain being at 
those points. 

After all, supposing that the theory of phrenology 
were correct, that the brain was divided in the way 
they propose, the case then stands thus : — 

1. Many parts of the brain cannot be examined. 

2. Those which are in contact with the skull do 
not impress their form upon the outer surface of the 
skull. This has been repeatedly observed in making 
sections of the skull and brain horizontally; the 
jinner table of the skull, which is of delicate texture, 
does correspond greatly to the form of the brain; 
but this differs widely from the form shown on the 
surface of the external table, especially in some parts 
of the skull, e. g.^ at the frontal sinus; then there is 
the diploe, a sort of network of bone, between the 
tables we have spoken of, which prevents the outer 
table from taking the form of the inner one. Some- 
times the frontal or ethmoidal cells enlarge towards 
the brain, while the external surface of the skull is 
unaltered. 

3. The effect of education which is admitted by 
phrenologists cannot be measured or felt. 

4. The effect of temperament^ also admitted to be 
of great importance^ cannot be measured or felt. 

5. The two last propositions being allowed^ no 
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judgment can be formed with any degree of certainty 
as to any brain. — Any one who would pretend to 
pronounce with any certainty, must possess the 
feigned art of the astrologers, and, to our mind, would 
deserve as much credit as Virgil's Stygian Sybil or 
Johanna Southcote. 

In concluding our sketch of phrenology, we need 
not be surprised that, although it has been shown to 
be so full of absurdities, and so contrary to fact and 
observation, that the number of its followers and 
teachers has continued to increase. It is not the 
first dogma of a similar kind that has lived before 
the world, and in enlightened times too. 

Astrology has held its sway up to the present day, 
alchemy, witchcraft, fortune-telling, miracle-working, 
and, now again, mesmerism, which has taken phre- 
nology into partnership under the firm of " preno- 
mesmerism," have their numerous believers and pro- 
fessors. As to the subject before us, the doctrine 
originated without support by facts of anatomy, and 
regardless of the effects of disease and experiment 
upon the brain, indeed it proceeded in a manner 
contrary and in opposition to all such facts. 

Without predicting the downfall of this interesting 
science we must nevertheless be allowed to say that 
some of the highest authorities in physiology and 
anatomy, as well as in psychology, are opposed to it; 
and the latest work in physiology, in which the sub- 
ject is very fully considered, tends decidedly against 
the doctrines. " There are no facts calculated in the 
slightest measure to prove the correctness of the 
hypothesis generally, or the correctness of the details 
of the doctrine founded upon it. No part of the 
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brain can be distinctly pointed out as the seat of 
memory, of imagination, &c. Memory may be lost 
as a consequence of lesion of the hemispheres at any 
part of their periphery; and the same is the case 
with regard to all the principal faculties or tendencies 
of the mind." (Miiller.) But our endeavour is not to 
bring together all the facts and arguments possible in 
refutation of the doctrines of craniology, rather is it 
the particular aim of these essays to apply our latest 
knowledge in anatomy, physiology, medicine, and 
psychology, to the subject of " mind" as connected 
with matter, and to show how far certain phenomena 
we can observe can be satisfactorily accounted for 
or not. 

^. Degrees of mental power. — That all mankind are 
not equally endowed with mental power ; that there 
are wide diflferences in this respect between the races 
of men, between men of the same race and nation, 
and even between men of the same family, born of 
the same parents, are facts which need no illustra- 
tion; for we are all well aware of them. 

We cannot allow that there is any difference 
between one mind and another, speaking of a mind 
as unconnected with the body: this point we dis- 
cussed when treating of the dependance of mental 
manifestation on organisation. 

Now the phrenologists, seeing this, endeavour to 
account for the differences between the mental powers 
of men, by showing the existence of corresponding 
differences, which they say are to be observed in the 
external forms of the brain. 

As to the general theory attempted to be made out, 
enough has been said ; and if we have withheld from 
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it all support from anatomy, physiology, and medi- 
cine, we may still be asked, how can the diflferences 
in the mental properties of men be accounted for ? 
To explain these there is no reason for stating that 
one man possesses parts of the brain which another 
does not : the differences of form between the brains 
of men are but insignificant and not sufficient to 
account for the remarkable differences in their mental 
powers. In comparing carefully the brains of one 
race of men with those of other races, certain differ- 
ences, as we have before remarked, are to be seen; 
the general size or quantity of brain, more especially 
of the hemispheres, may be less in the bushman, the 
negro and other tribes of Africans, than it is in the 
European; and perhaps it may be said that the 
anterior portions are more deficient than the pos- 
terior ; but this is of somewhat doubtful signification, 
especially as regards those cases which are often cited 
as deficiencies, viz., the Carib and the Indian of the 
rocky mountains ; for in these we know that strong 
mechanical force is used to give the head that pecu- 
liar receding shape. The observations we have 
before quoted relative to increase aud diminution of 
the weight of brains at different ages do not refer to 
size ; the increase in size from sixteen years to thirty- 
five, if any, must be infinitely out of proportion to 
the increase in mental qualifications ; the decrease in 
weight which accompanies the advance of old age is 
out of proportion to the decrease in size, and the 
diminution in respect of both is greater than the 
failure of the mental faculties would lead us to ex- 
pect ; because we often see a man in the full vigour 
of intellect at sixty, although according to the obser- 
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vations referred to, which must be relied upon, he 
has lost 2oz. of brain. A series of observations to 
dkow the bulk of brain in comparison with its weight 
in difierent cases, so as to arrive at its density, would 
be an interesting source of information on this sub- 
ject ; for the state of the minute structure appears to 
be connected chiefly with the perfection of the men- 
tal function. 

With regard to particular parts of the encephalon 
which are distinguished by anatomists ; there is very 
little difference to be found between them in one 
brain and another, not more than it is usual to find 
as varieties in any other organs of the body ; though 
we must not forget the case mentioned by Cruveilhier 
of a man forty-two years of age in which one hemi- 
sphere was only half the size of the other in all its 
parts ; but nevertheless the mind was perfect, (vid. 
Livraison viii.) 

We may conclude that though there may be 
large or small brains, the differences in size or 
weight are not suflSicient to account for the varying 
power of mental function occurring previous to 
senility; and especially that brains are devoid of 
such differences as could be said to verify the doc- 
trines of phrenology. 

As regards " anterior development.^^ — Phrenolo- 
gists pay great attention to the amount of brain 
observed between the forehead and the ear. First 
of all it may be asked do we find that the ante- 
rior portion of the hemispheres so far preponderates 
over that of the posterior as to be remarkable ? . It 
cannot be admitted that it does ; as far as my own 
observation of heads and of brains viewed in the skull 

o 
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goes, the posterior portion appears to be generally 
larger than the anterior in every way. 

In comparing the brains of intellectual people 
with those of persons of mediocre talents, we do not 
find a sufficient difference between them to enable us 
to account for their superior intellectuality ; nay, in 
many instances it has been found that their brains 
are smaller as regards general bulk, and not parti- 
cularly large as regards the anterior part; on the 
contrary, in idiots the common form of the head is 
conical, which admits of general deficiency and ab- 
normal development of the hemispheres of the brain 
both anteriorly and posteriorly ; and it must not be 
forgotten that they often possess very large and well- 
formed heads : the reverse of the conical form, equi- 
valent to the square-shaped or well-formed head, 
would doubtless be attended with superior mental 
power, provided the conditions of organization were 
perfect ; but this fact is nothing new, it is not a fact 
of phrenology, it has been admitted for ages; it is 
perfectly correct, and in accordance with what we 
observe in other organs; the condition of the organ 
being perfectly sound and normal in every respect, 
we find that increase in quantity of the organ may 
be attended with a superior display of function ; but 
not necessarily so, because size can be no measure of 
the intensity of the function or the dynamicality of 
an organ, since it is no measure of the quality and 
perfectness of organization : a small arm may be 
stronger than a large one, and a moderate-sized liver 
may perform the function as well as a very large 
one. But the existence of such differences is 
undeniable, and the cause of them must exist; is 
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there not some more rational and consistent expla- 
nation ? 

In speaking of the conditions requisite for vital 
operations, and the action of vital phenomena, we 
saw that ^^ structure'' is absolutely necessary, and 
that in order to exhibit the higher vital operations 
such as sensation and power of moving, a still more 
complete and complex form of structure is necessary : 
to render our meaning plain let us take an example 
from a class of vitalized objects below the animals ; a 
seed retains the structure and constitution necessary 
to its life in a remarkable manner, entirely by virtue 
of the peculiar arrangement of its particles and gene- 
ral organised condition, for if these have been de- 
stroyed by heat, or putridity, or mechanical violence, 
the life is lost ; exposed to the proper conditions for 
growth the seed undergoes various changes, from the 
first simple shoot to the tender plant which con- 
tinues, by virtue of mysterious operations going on 
within it, to grow and increase, changing gradually 
to a tree it performs a still higher part ; it blossoms, 
the flowers may give fruit or not^ according as the 
vital conditions are fulfilled ; this fruit will be of 
the proper and peculiar character; so that although 
trees themselves and their blossoms may be exceed- 
ingly alike as to external form and internal struc- 
ture, still they must differ in the properties of their 
organism, though in what this difference consists is 
another question. 

Now a precisely similar process may be traced in 
animals; we have already stated that the germs of 
all animals are scarcely to be distinguished from one 
another, so much are they alike; but each is en- 

o2 
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dewed with that peculiar and mysterious property 
which determines what special form shall be pro- 
duced from it ; though they are all susceptible of the 
same influences, and submitted to the same general 
agents, yet there is no confusion because of the pecu- 
liar and proper qualification resident in each, which 
property or quality, subtile and inappreciable as it is, 
may be deranged or lost altogether, as indeed is 
often the case. 

Thus a very different property or quality may 
reside in two structures apparently the same, and 
absolutely the same as to form and quantity. 

We do not find that the vital force, which we 
have compared with the mental so often, is at all 
affected by the form or quantity of the structure it 
animates ; a man may lose every limb and yet retain 
his life, and his vital functions will be performed with 
equal vigour. The organs of the body are often 
variously deformed without injury to life, at least in 
any remarkable degree; vitality is thus shown to 
pervade every part of the body, but the loss of many 
parts does not diminish the perfection of the vitality 
nor its complete action in all that remains ; this is 
another proof that any special quantity or form is 
not necessary to such functions, but only a peculiar 
and proper state of organism in the structure of 
the parts ; hence we say, that the most perfect 
function may be performed by a small organ, and 
the completeness of that function does not depend 
upon perfection of form or quantity, but upon the 
perfection of the minute structure and of the subtile 
organical operations going on in it. 

Now there appears no reason whatever why the 
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brain should not be studied by the same rules as 
are applied to other organs ; the beautiful structure 
which we have described as forming it, and which 
can be seen and demonstrated, is no doubt necessary 
to the performance of the function of the mind ; but 
we have not been able to show any thing like the 
phrenological subdivision of this structure, or any 
great diflferences in form or quantity of the organ, 
either in general, as regards the brains of different 
individuals, or in particular, as regards parts of the 
brain in any special case. There are other reasons 
also, derived from observation of effects of injury 
and disease, which we have before stated, for con- 
sidering the perfection of structure as highly im- 
portant. 

Although we have seen that many alterations of 
structure are to be detected as the result of disease, 
yet many cases occur in which the function has 
been deranged yet no difference in the minute struc- 
ture can be detected, even by the most accurate re- 
search ; the microscopic examination of the structure 
of the brain of an idiot shall show it to be as perfect 
as that of a Bacon, but we cannot allow that the 
organic conditions of the two have been similar and 
equal ; we can observe no difference between the 
filaments and their structure, in a nerve of sensation 
and one of motion, yet doubtless there is a difference 
as yet too subtile for our powers of observation. 

We apprehend that, for the explanation of those 
differences between man and man to which we have 
referred, we are to look to minute structure, and to the 
perfection of the organical operations of structure, if 
not to still more abstruse influences, rather than to 
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differences in form and quantity, which are the basis 
of a more gross and clumsy doctrine. 

It may be said we are ascribing effects to a condi- 
tion which we cannot observe or appreciate, but 
we have proved that they cannot be attributed to 
" quantity," or to " form," or to " subdivision," 
therefore we suggest the next probable cause of them; 
and as to its being an operation not appreciable by 
our senses, there is nothing new in attributing effects 
to such a condition as this ; no one has yet seen the 
electric, or the magnetic force, or heat, or sound, or 
light, but the properties and phenomena of all these 
are known and studied with accuracy. 

Having then established the importance of what 
we call quality of organization, let us proceed to 
speak of some modifications of organism in general^ 
and of that of the brain in particular. 

Exercise of all organs tends to improve their 
power of performing the allotted function ; this is 
well known to all : a man who never exercises his 
muscles can never become a strong man, and a man 
who does may become a stronger man than he who 
does not, although the latter may be apparently the 
stronger ; so with the other organs that are endowed 
with the more delicate functions, such as the eye, 
ear, and skin, &c., all the senses of which they are 
the organs may be much improved by practice. It 
requires great practice to become a good microscopi- 
cal observer, and the blind man has a much finer 
sense of touch than he who sees what he feels, be- 
cause he is compelled to substitute touch for sight 

As to the effects of exercise upon the structure ; in 
muscles there is a manifest difference, as the result 
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of exercise ; they become of a larger size frequently, 
though not always, their colour becomes somewhat 
deeper and their shape more decided; and as age 
comes on they become denser and tougher; these 
changes are observable to the eye ; there may have 
been others which are not evident ; the conditions of 
muscles in a paralyzed limb, or in cases of more 
direct impediment, as from keeping a limb tied up, 
are positive examples of alteration of structure from 
want of proper exercise and complete organic con- 
trol ; in such cases the muscles are frequently seen 
reduced to little more than a mass of dense cellular 
tissue : in the eye if the apparatus of vision is de- 
stroyed, the optic nerve gradually decreases in size 
and becomes altered in structure, eventually becom- 
ing very different indeed from a nerve, in fact, no- 
thing more than condensed cellular tissue. 

With regard to the effect of exercise upon the 
body generally, we all know its importance in pro- 
moting the healthy action of our complicated bodies ; 
we cannot see any effects that exercise produces ; we 
may observe or be conscious of effects, but they are 
secondary ; the primary conditions set up are pro- 
bably of a nature beyond our present powers of in- 
vestigation, the feet, however, is not disputed. 

There is, then, such a thing as perfectibility of 
organic conditions, though in what it consists we are 
unable to conjecture ; various alterations of this 
condition are seen in cases of simple derangement of 
structure, in which no difference in the organ is per- 
ceptible, as when a person has not the power of dis- 
criminating between colours, or has no taste or smell, 
or is deaf; even the sense of touch may be altered in 
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various ways in a topical manner; and, above all, 
we have seen that complete pervertion of the mental 
functions, amounting to absolute madness, may 
occur, and indeed does frequently, without any ap- 
preciable difference in the structure or appearance of 
the brain. 

Perhaps no organ is more susceptible of these or- 
ganical influences and sympathies than the brain; 
the slightest increase or decrease in the circulation of 
blood produces effects in the brain ; alteration in the 
respiration also is connected with effects upon the 
brain; derangements of the stomach and liver are 
especially productive of pain and uncomfortable feel- 
ings in the head, nay, the mind is very often seriously 
affected from this source ; the sense of hunger and 
appetite for food is not resident in the stomach, but 
is intimately connected with the brain ; for animals 
are hungry and eat when the stomach has been re- 
moved ; drunkenness becomes at last a species of in- 
sanity, from the great sympathy between these parts. 
Cold produces great effect upon the brain and ner- 
vous system ; it is almost impossible to study if the 
body is very cold ; and the intense drowsiness pro- 
duced by extreme cold is also a remarkable instance; 
heat has a similar influence, but not to the same 
extent; climate also produces curious, but evident 
effects, persons inhabiting northern climes of low 
temperature, &c., are not possessed of that vivacity 
of mind and body that distinguishes those of the 
south and east (Quetelet). We can offer no satisfac- 
tory explanation of these phenomena. 

Electricity excites a manifest influence over tlio 
brain and nervous system ; many persons can foretel 
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storms by the sense of pain they feel in the head, 
and some are unable to remain in the same room 
with an electrical machine in operation. The con- 
dition of pain in the head greatly prevents the due 
performance of the function of the brain ; we cannot 
think accurately while we suffer in this way. 

Lastly, it remains to be said, that no organ benefits 
more by exercise than the brain, i. e., when properly ! 
exercised ; the effects of education, culture, and prac- I 
tice in the use of our understanding are very striking; 
every one must .have observed in his own case the 
great increase in the facility of his mental appli- 
cation caused b}^ study or even simple repetition of 
the same process of the mind, such as that required 
for reading and playing music, or rapid arithmetical 
calculation. The improvement of the memory by 
constantly taxing it and increasing its efforts, is per- 
haps an instance of more genuine exercise ; and as 
regards the higher kinds of study, such as logic, psy- 
chology, the mathematics, &c., considerable training 
is requisite before the mind is enabled to embrace 
such thoughts as are requisite in those studies. 
The increase in power, as the effect of exercise, is 
very great — immeasurably great : if every man's 
head increased in proportion as his mental powers 
were strengthened, it would very soon be too large 
for his body ; but we cannot possibly pretend to say 
that the size of the brain, as a whole or in parts, 
keeps pace with the increase of the mental powers ; 
such a state has never been observed. The general 
size of the hemispheres in an individual, if joined 
with that perfection of organic condition that we 
have spoken of, may be an index of the powers of 
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the mind belonging to that brain; but we have 
shown that it is next to impossible to judge as to the 
existence or not of such perfectibility of organiza- 
tion, therefore our knowledge is of little avail in pre- 
diction of the character or powers of mind. We 
have before seen what very great stress Spurzheim 
and Gall lay upon the internal constitution of their 
organs. 

The differences between the mental powers of men 
of the same nation, and even of one family, are 
often very great — quite as great as those between 
an intellectual European and an ordinary uneducated 
negro, yet the difference between the brains of the 
two Europeans is not so great as in the case of the 
negro, as compared with the European, which ought 
to be the case, if phrenology were correct. 

But we have allowed that a difference exists in 
the general bulk of the hemispheres in the negro 
and European ; can we account for this ? Lack of 
exercise in the body is followed by loss of power 
and, subsequently, diminution and alteration of the 
structure of the organ. Now if we imagine a na- 
tion arising and progressing in an inaccessible coun- 
try, shut out from all civilization, and under the 
influence of a peculiar and enervating climate, 
tending to encourage indolence and the gross pas- 
sions, and remaining in this state for ages, we should 
not expect to find the organ of the mind in a high 
and vigorous condition amongst such a people : 
such has been the condition of the negro race ; and 
as hereditary peculiarities of many kinds are known 
to be entailed upon the offspring, their mental con- 
dition, and with it the organic condition of their 
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brain has sunk, partly from the deterioration caused 
by want of exercise and stress upon the organ, partly 
from hereditary disposition to inferiority of de- 
velopment ; however, since these races have had the 
opportunities and the stimulus for acquiring know- 
ledge, their mental powers have universally and 
wonderfully improved, some having become highly 
educated, and in a manner perfectly equal to Eu- 
ropeans, yet their peculiar conformation of brain has 
remained much the same, and probably will, until a 
time equal to that which had been spent without 
cultivation shall have been passed under a system of 
culture and education, when in all probability the 
general size of the brain and its quality of organiza- 
tion will be found equal to those of Europeans. In 
addition to tibe case of the educated African, we 
meet every day with celebrated and highly educated 
men, whose heads give but a very inadequate ex- 
pression of their mental and moral powers. 

In concluding this branch of our subject, it must 
occur to the reader, that it is much more satisfactory 
to know that we may attain any pitch of excellence 
by study; and that as we proceed, the means of 
mental manifestation (so far as organism of the brain 
is concerned,) are improved and rendered more 
available, than to think that if any man has not the 
good fortune to have certain bumps, he never can 
advance in attainments, that all the study in the 
world would be useless if he has not the organs ; 
nay, how much more philosophical and physiolo- 
gically correct is that view which we have been en- 
deavouring to point out : it is true we have admitted 
a great difficulty as regards the condition which we 
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have named, " quality of organization," yet, never- 
theless, all we have said is in accordance with facts. 
We submit whether this is not better than to explain 
every thing by means of an hypothesis, and that 
hypothesis one so exceedingly opposed to facts of 
anatomy, physiology, medicine, and psychology as 
phrenology is, 

F. Theory of mental organic action. In speaking 
of a " theory," of the mental phenomena, it must not 
be supposed that we are able, or profess, to explain 
the mystery of mind and its action upon matter, but 
since we have shown that the doctrines of phreno- 
logy, the latest and most popular psychical theory, 
cannot be proved correct, nay, that they can be 
proved incorrect, it behoves us to make some attempt 
to offer a theory or explanation, if any can be of- 
fered. There are several points of analogy between 
mental operations and those of the senses : some 
authors have distinguished the senses into those 
which are accompanied with a direct sense of the 
impression and contact of any object in conjunction 
with any ideas that may arise as the result of that im- 
pression, such as " touch," "taste," "smell;" and those 
in which as far as we can feel, we have no sense of 
the impression but only perception of the sensation 
or idea caused by the object, as in " seeing" and 
" hearing ;" the two latter have hence been called 
" refined sensations :" now though this division may 
not be strictly correct, yet it is convenient to our 
present purpose to take such a view. 

The conditions necessary for the phenomena of 
sensation are^ 1, An organized strudture of a pe- 
culiar kind adapted to receive impressions ; 2, the 
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impression of a foreign substance. These are the 
conditions for wjiat may be called the first act of 
sensation ; but the phenomenon is not complete with- 
out the perception of that sensation, therefore we 
have a 3rd condition^ which is the connection of the 
peripheral portion of the nervous system with the 
brain or central part which must be in a normal 
state. The points to be kept in mind are, the orga- 
nised and sensitive structure^ and the impression. So 
much for a general description of the conditions of 
sensation. 

Now in the senses of touch, taste and smell, we 
can for the most part feel and see the object pro- 
ducing the sensation, but in seeing .and hearing, we 
are not conscious of any impression of matter, we 
take notice only of the perception of an impression, 
which does certainly appear to be set up in a more 
refined manner ; yet it is a question whether some- 
thing like an impression may not be felt in seeing 
and hearing, indeed we find, that if either operation 
be performed very often, the sensitive surface suffers ; 
e. g.j if the ear is made to listen to perfectly har- 
monious sounds, played loud and for a verj^ long 
time, the nervous structure of the ear suffers, and 
even inflammation with permanent injury may be 
produced; so with the eye, we cannot look upon 
any one colour for a great length of time without 
suffering ; and it frequently happens when the eye 
is affected that it is not able to bear the effects of the 
rays of light; when this effect is the result of affection 
of the brain, of which it is constantly a symptom, 
we have a better example of the sensitiveness of the 
brain ; and persons who have lived to a considerable 
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age, suffering under cataract, have described their 
feelings after the operation for removal, as if the 
objects they saw " touched their eyes ;" all this 
reduces these refined sensations somewhat to the 
level of those senses in which we are evidently sen- 
sible of an impression. We cannot explain the facts 
above stated, it is true it has been discovered that 
the arrangement of the nerves in the various sentient 
surfaces differs ; i. e., that they end at those surfaces 
in a peculiar manner, but their minute structure is 
precisely the same, and their chemical composition 
also, at least so far as we are able to observe. 

When we compare the mental phenomena with 
those we have just dismissed, we find, that there is a 
striking analogy between them, for mental pheno- 
mena may be divided into two classes: 1. Those 
which occur in direct reference to an object ; such as 
all ideas of matter, form, space, time, number, qua- 
lities, and properties of bodies. 2. Those which 
occur independently of any impression from without 
at the time existing ; such as abstract ideas, imagi- 
native faculty, associating faculty, memory, reasoning 
faculty, consciousness, and the moral feelings or pro- 
perties of the soul. 

The general conditions necessary for mental mani- 
festation have been mentioned, they are very similar 
to those required for sensation and the senses, indeed 
the senses might almost be included in our first class 
of mental phenomena. As we said of the senses, 
even of those which we allowed to be more refined 
and more analogous to the mental operations, if 
their operation be prolonged or exaggerated the 
organism belonging to them is injured and perhaps 
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destroyed, the manifestation of fnnction being at the 
same time perverted or obscured ; just so it is in the 
mind, prolonged or excessive performance of its 
allotted function is attended with loss of power or 
derangement of the function, combined frequently 
with positive injury to the organ itself. 

All this proves that certain mysterious, and at 
present inexplicable and inappreciable operations, do 
occur amongst the organic molecules of a sentient 
structure, and without them we cannot suppose that 
any manifestation or even operation of sense could 
occur. 

There is nothing impious or unnatural in urging. 
the analogy between the senses and the mental ope- 
rations, for we do not lessen the mystery at all ; the 
one is as wonderful and inexplicable as the other; 
but as something Uke an explanation of the pheno- 
mena of sensation may be thus arrived at, it appears 
desirable to point out how far the mental pheno- 
mena may be capable of similar explanation. 

All animals possessed of a cerebral collection are 
endowed with faculties of mind, and there is no 
reason for admitting in their case the operation of 
any phenomena superior or more refined than those 
of sensation; in man may we not consider the 
mental powers, however superior, to be connected 
with if not dependant upon a superior organized 
condition of his brain ? Such a view does not neces- 
sarily detract from his qualities as a God-like being, 
or his responsibility as a created and conscientious 
being, for the properties of the soul are essential only 
to morals and religion, and these we know are found 
to be universally possessed by all human creatures 
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independently of education or example, and in an 
equal degree by all grades of minds, whether they 
deserve to be denominated highly intellectual, in- 
ferior, or wholly rude. 

Although we cannot pretend to state any thing 
like a matured and correct account of the manner in 
which the brain performs its mental function, yet by 
way of bringing the subject more within the range 
of analogical observations it may be said that there 
is a corresponding power in the organism of the 
brain to that possessed by the organism of the 
retina and the optic nerve, which enables these parts 
.in a mysterious manner to perceive the differences 
between impressions. Of course this is no explana- 
tion of the phenomenon, but no one doubts that the 
delicate structure of the retina is in some manner 
susceptible of the impressions of lights an element of 
so subtile a nature, of the actual characters or con- 
stituents of which we know nothing, which we can- 
not weigh, which we can no more appreciate than 
we can the force of " life'' and " mind'' We have 
already shown that the brain is the organism by 
which the mind is manifested, and that defects in it 
are accompanied by defects in the mental properties 
of the individual ; especially, too, when we consider 
that the mental phenomena and those of sensation, 
of vision, &c. are all dependant upon the nervous 
system, it would seem natural to conclude, that the 
laws which regulate the action of the one are those 
also which influence the other. 

As the result of the residence of such a peculiar 
quality in these structures, sensations and ideas of 
objects arise ; in the skin and the eye in reference to 
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material objects alone, but in the brain in reference 
to both material and purely ideal impressions, or 
what we have called, by way of opposition, "siwi- 
|>fc," and " abstract'^ ideas. " The mind seems to act 
upon ideas as the senses do upon impressions/' (See 
Art, " Metaphysics," Mdinb. Mncyclopcedia.) 

It is highly curious and interesting to observe 
that this view is somewhat supported by the phe- 
nomena of optical illusions, or what are called 
" visions," in which cases, from some unexplained 
state of the nervous system, the function of vision is 
so performed as to render the state closely analogous 
to that of the imaginative mode of the mind in the 
brain ; an impression shall exist in the retina with- 
out an object being presented; in what this con- 
dition consists we do not pretend to say, but certainly 
it appears very similar to the action of the " fancy," 
when we see as it were with " the mind's eye." 

The reality of visions is most firmly believed by 
many persons, so close a resemblance do they afford 
to the real things of which they are the imperfect 
images: in most cases the person seeing them is 
disposed to be struck by the exactness of the sem- 
blance, which is, indeed, rendered more complete by 
the " filling up " of the fancy ; and the general state 
of the mind is averse to that scrutiny required to 
observe the defects and real nature of the pheno- 
menon ; but we have more to do with the physical 
causes of visions. The images of objects of sight, 
which have occupied the eyes for any length of time, 
very commonly appear, when the eyes are closed, 
just as we hear in the mind, as it were, the sounds of 
music which we have listened to in reality; these 

p 
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occur independent of the will, and are examples o( 
the " perception of sensations in the organs of the 
senses, dependent on internal causes, and not ex- 
cited by external objects." An exaggerated con- 
dition often occurs, generally the efiect of sympathy 
of the nervous system with the stomach, in which 
the objects appear luminous, either in colours or 
white, and in all kinds of forms and movements; 
sometimes accompanied by sudden loud sounds, 
merging into the fancied horrors of nightmare. 
The case of Nicolai, the bookseller of Berlin, is a 
remarkable instance of the physical cause of visions ; 
he was accustomed to be bled twice a-year; this 
was neglected, and after a quarrel he began to see 
spectres and figures walking and talking ; they re- 
mained four weeks, when he was bled, and on the 
same day they grew paler, began to fade, and move 
more slowly, until they seemed to dissolve away, 
leaving fragments visible for some time. (Berliner 
Monatschrift^ 1799, MaL) It is said that Goethe, 
having been offended by Nicolai, caricatured him in 
Faust as the Proctophantasmist in the scene on the 
Blocksberg. (Muller. ) 

A still further state is observed in the hallucina- 
tion of the insane. In fever, inflammation of the 
brain, and during the effect of narcotics on the sys- 
tem, these phantasms constantly occur ; although the 
eye has been extirpated, and even the whole optic 
nerves destroyed, yet these coloured and luminons 
visions occur, (Luicke and JEsquirol^) showing that 
the senses, although generally necessary for per- 
ception of ideas, are not always, and that the con- 
dition which a sensation excites upon the sensoriuni 
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[brain) may be set up by other causes than real 
sensation ; thus these phenomena form the link be- 
tween our first and second class of mental pheno- 
Euena, and we see how much certain modes of the 
mind are influenced by material causes. It is 
worthy of remark, as tending to separate further the 
two classes of mental action of which we have 
spoken, that the higher modes of the mind, the in- 
tellectual, exist in total disregard of those connected 
with sensations whether real or illusive: in intense 
thought even bodily injury may be done without 
evidence of sensation. 

According to this view, we say that the organic 
condition of the brain is fitted for the manifestation 
of the mind ; that this condition may be modified or 
thrown into the state in which " ideas" exist, either 
by the impression of objects from without, or by the 
action of a force within, and that the two conditions 
run one into the other; then, as we have before 
stated, perfection of the organic condition, and com- 
pleteness in the setting up of the mode of " ideas," 
would be the conditions necessary for superior in- 
tellectual manifestation. It will be observed that 
this is widely different from the doctrines of 
phrenology, which contend mainly for. the produc- 
tion of mental power by the quantity of branular 
collection. 

We can find no necessity for considering the mind 
as composed of parts, and the brain as made up of 
insulated portions, to be the organs of those parts or 
faculties of the mind ; in the brain we know nothing 
of the kind exists, and as to the mind, it is impos- 
sible to conceive of it as having parts — indeed there is 

p2 
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no need for considering it as such, except to find 
something for Dr. Gall's organs to perform. 

As regards the mutual reaction of mind and body 
nothing satisfactory can be said. Herbart's theory of 
" monads" appears to be only a sort of method for de- 
scribing the phenomena, and obliges us to conceive a 
metaphysical " monad" like the "point" of mathema- 
ticians ; he says, " every organic body is a system of 
monads, which are themselves the subjects of a sys- 
tem of internal states, arising from the reciprocal 
action and re-action of the monads on each other.** 
With regard to mind and body, the re-action " con- 
sists of the action of the mental monad upon the 
internal states of the monads of the body." This 
mental monad may move without trace or even 
knowledge of it itself, and its seat is not limited to 
the brain ; he thinks also that it is not certain that 
we have but one mind; this reminds us of Dr. 
Wigan's theory of a " dual mind," one for each 
hemisphere of the brain, which can scarcely be 
better supported. This view of monads seems to 
mean that a mental principle (" monad") influences 
the organic condition (" internal states") of the mole- 
cules of the brain : the existence of certain peculiar 
molecular qualities not perceptible but by their 
effects, is feasible enough, and, as we have seen, has 
its parallels in the physical forces ; but how a mental 
monad, an intelligent mind, can be the result of the 
reciprocal action of the molecules endued with any 
subtile qualities, is totally inexplicable. Miiller 
says, " it is best, therefore, to limit ourselves to the 
supposition that the clearness and distinctness of our 
ideas depend on the intensity of the organic actions 
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of the grey globules or nucleated corpuscles of the 
brain," (p. 1346, JElenients.) Still, seeing that 
many of the brutes possess faculties of mind common 
also to man, and knowing that the phenomena of 
sensation which are influenced by natural effects, 
are analogous to those of the mind which in their 
turn are also influenced by material causes, there 
appears some hope of our being able to explain those 
mental actions which we have placed as of the first 
d^ree. 

It sometimes happens, in insanity and other cases 
of disease of the brain, that persons lose their power 
of speaking their native language, and speak some 
other which they have learned, or they may lose the 
memory for certain words, or parts of speech, or 
miscall things, or use an adjective for a substantive ; 
and occasionally, in cases of severe concussion of the 
brain, it is not uncommon to find at first, after re- 
covery from the more severe effects, the power of 
recollecting any circumstances connected with the 
accident entirely gone, but that this faculty returns 
gradually, and the facts immediately connected with 
the injury are remembered, then those more re- 
mote ; and at length, if the process of cure proceed, 
matters of business which the patient intended to do 
before the injury, are recollected. Such cases as 
these have led to the supposition that certain strata 
of the brain were gradually called into play, or that 
the corpuscules of the grey matter were acted upon 
in succession from one to another, or that they acted 
from their centre to the circumferences, or the re- 
verse; but all these views are exceedingly proble- 
matical. With regard to memory it seems natural 
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that a greater degree of power or completeness of 
the faculty should be exercised in the recollection of 
events some time passed, than in that of those which 
have just occurred ; so that we may conceive that as 
the organ recovers its proper condition the superior 
faculty returns, without the supposition of any suc- 
cessive change in parts of the brain. In the use 
of language the higher exercise of the mind is re- 
quired, so that we might expect to find the abstract 
ideas confused, as in the miscalling of things, but 
why a foreign language should be used, appears in- 
explicable. 

Though what we have hitherto said refers to the 
action of the brain generally, yet it must not be 
overlooked that there are various kinds of mental 
action. Can all these be performed by one and the 
same structure? In speaking of the mental phe- 
nomena we showed how much one faculty is con- 
nected with another, and that mental phenomena 
might be much simplified, and reduced to a few- 
modes of action which, probably, run one into the 
other ; according to Miiller, all mental actions are 
due to the origin and operation of ideas. 

It may be conjectured, that certain appropriate 
conditions of the cerebral organism exist during cer- 
tain states of the mind, or under the occurrence of 
certain mental manifestations, and that these are 
modes both of " mind'' and " organization'' or or- 
ganic action ; also, that if more than one cannot 
exist at the same time, the transition from one to 
another is excessively rapid and easy, and, in a great 
measure, under the control of the will : in addition, 
it is important to consider, that during the manifes- 
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tation of mind the whole of the hemispheres at least 
must be concerned, and not any one isolated spot. 

As to the connection of life and mind, and their 
origin in individuals. — In the consideration of this 
part of our subject the reader will see the necessity 
for understanding something of the vital phenomena 
and the theories of life : such is the intimate con- 
nection of " life" and " mind," that we cannot discri- 
minate between them. (See p. 85, ante.) But there 
are cases in which life exists without any mentality, 
as in seeds, and shoots, and germs of animals: with- 
out entering upon the difficult subject of mind in 
plants, let us refer to some instances among the 
lowest animals. In some simple animals, e.g. the 
polygastric animalcule, chilodon uncinatus, planarise, 
polypes, some kinds of worms, (nais proboscidea) 
a new animal is produced either by a bud or shoot, 
as in a plant, or by a gradual division of the parent, 
each half becoming a new creature. (See Fig. 1, 
2, 3, 4, 5, and a, b, c, d, PL II.) In these cases 
the sprout and portion separating from ihe parent 
are under the control of the entire animal^ which is 
said to be " endowed with a centre of nervous action 
or brain," so long as they are connected with the 
parent organism, but immediately on separating, 
they become possessed of individual powers : the 
question is, where does mind take its origin ? Miiller 
considers that the ** primitive formative force" and 
the mental principle remain latent, in the same man- 
ner as he explains the state of the same forces in the 
germ, which he calls a " potentiality" derived from 
die parent ; the term " latent" is not, however, satis- 
factory, and we are inclined to think that the newly- 
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separated and incomplete animal is at first actuated 
by external agencies, assisted by the functions of a 
vitality parallel to that of vegetables, and that the 
mental functions are not performed until certain 
changes have taken place in the structure ; for it is 
ascertained that '^ the different tissues become trans* 
formed into germinal or formative cells, the elemen- 
tary parts of the tissues of the new animal being 
subsequently produced by the transformation of those 
cells, and thus the different tissues of the embryo are 
developed," (Miiller) or we would rather conclude, 
that there exists in the part destined to be separated 
in the manner described, some rudiment of a maital 
and nervous system to be developed, for it is found 
that " very small portions of a polype cut from its 
body or cephalic part became converted into new 
creatures, and soon acquired independent voluntary 
motion, whereas the arms, when separated from the 
body, manifested no reproductive power/' (Trem- 
hley.) 

In man and the mammalia it occasionally happens 
that the young are bom without brain, or with some 
insignificant portions of it ; in these cases the simplest 
mental functions, such as voluntary motion, are some- 
times performed, as well as the animal; we cari^ 
scarcely admit the existence of any latent intellect 
here, but rather that the amount of faculty dis- 
played is directly dependent on the perfection of tl:»-^ 
organism. We have before seen how gradually ttiae 
mental powers are developed in man, and how th^y 
are accompanied with important and evident changes 
in the brain of the child ; from other arguments, too, 
there appears every reason why we should consider 
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intellect as dependent on perfection of the organism 
of the brain ; whether the infant possesses " poten- 
tially'' the thoughts of man without the means 
of exhibiting them, is a question not so easily 
handled. 

It is clear that " mind" cannot exist without life, 
but not that "life" cannot exist without "mind," 
although this may be allowed as an open question : 
the condition of both these forces, (if they be two,) 
in the germ of animals, or whether they exist at all, 
either latent or active, in such a primitive cell, until 
the effect of physical agents occurs, cannot be de- 
termined; observation would lead us to say, they 
do not exist without certain material actions, though 
the explanation of these involves equal difficul- 
ties with the theory of original or parental poten- 
tiality. 

In concluding these essays, our consideration of the 
whole subject will be rather more complete if a few 
general remarks are made concerning the cessation 
of « life,'' and " mind.'' 

In the first part, while speaking of life and or- 
ganization, we saw that living bodies are subject to 
constant changes, first, the germ containing the 
concentrated force of life begins to change, then 
growth and development leading on by nutrition to 
a period of maturity or prime ; then a state of de- 
terioration commences, various signs of age appear, 
weakness and other signs indicating the loss of vital 
power ; the organized form gradually loses more 
and more of that force which controls it, until death 
occurs followed by decomposition of the elements 
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composing the structure, and proceeding until no 
particle of vitalized substance remains; and so with 
all living bodies. 

Various theories are oflfered in explanation of 
these phenomena ; by some, the germ is considered 
to be the opposite condition to that of the body in 
old age; that the vital force becomes spread out 
and divided amongst the different parts of the in- 
creasing organism, and the more the force is thus 
attenuated, as it were, the less is its control over 
the organism, and the less is the susceptibility of 
the organism to the influence of regular vital stimuli, 
until at last the flame of life fails from want of 
due supply of vitalised particles; this is an expla- 
nation, but it is not a very satisfactory one, if indeed 
it can be called one at all. 

As to the cause of death, very little indeed can 
be said by physiologists. — M. Sniadecki has sup- 
posed that life is gradually being worn away or de- 
stroyed by certain inorganic influences, but if this 
were true, there could be no period of maturity or 
perfection ; then it has been supposed that there is a 
gradual accumulation in living bodies of matters 
which overcome the vital force by their chemical 
affinities ; this we cannot allow, because then also 
the vital force must be always diminishing from 
the first, and so far from any accumulation, we know 
there is constant waste and throwing off of particles 
unfit for life. Dr. Gregory says on this subject, 
" nature effects her object by a gradual process of 
hardening the materials and vessels of the human 
frame, — the finest vessels of the circulation lose 
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their pliancy, the muscles stiffen, the nerves lose 
their sensibility ; the arteries most affected by this 
process are those of the brain, which become so 
brittle as to be the frequent cause of apoplexy ; the 
lungs also suffer in their structure in a similar 
manner, producing inflammation of the lining mem- 
brane and death from being rendered impermeable 
to the air ; paralysis, dropsy, disease of the heart are 
all aided by this process in old age. But compara- 
tively few persons die of natural decay ; it has been 
computed that about 400 per 1000 die at an ad- 
vanced age, but of these only 175 drop from na- 
tural decay, others generally dying from acute dis- 
eases : of the remaining 600, death occurs prema- 
turely either in infancy, youth, or maturity, es- 
pecially, by consumption, the deaths by which are 
170 per 1000; the proportion may be stated in lower 
numbers, as, by consumption rather more than 1 out 
of 6, and 1 to old age, and its consequences, i. e. to 
premature decay, and 1 to natural decay, the re- 
mainder by acute diseases and accidents." 

The precise time of cessation of life and mind is 
difficult to determine ; sometimes there is no mental 
manifestation for a period previous to death — some- 
times the mind retains its vigour to the last; we 
cannot pronounce when " mind^' may be said to 
leave the body, or whether it departs with the ordi- 
nary signs of life; these points seem beyond our 
knowledge ; but with regard to " life" certain pro- 
perties which belong only to living bodies do remain 
after what we call death has taken place, as though 
the loss of life, or its destruction or suspension, were 



220 CONCLUSION. 

gradual. Irritahility^ as it is called, remains for 
some time; it is this property which is necessary 
for the muscular movements caused by galvanism 
and other irritants applied after apparent death; it 
is retained longer by cold blooded animals and those 
lowest in the scale, and would appear to be similar 
to the irritability of plants mentioned at pp. 13 — 18 
ante. It is very remarkable that the movements of 
the small hair-like organs, called " cilia," found on 
the surface of membranes, continue even longer than 
the irritability of the muscles, and even when cut 
from the body completely.— (For further account 
of these, see Appendix,) Decomposition and rigi- 
dity of the limbs do not occur until a certain time 
lias elapsed; and the particles of dead organic 
matter, as we call it, are for a certain period capable 
of affording nourishment to living bodies ; i. e. they 
may themselves be again assimilated to a living 
structure, a process which inorganic particles cannot 
undergo. But this property is soon lost. 

After all that we have said upon life, mind, and 
organism, it will be seen that we have not succeeded 
in explaining these phenomena, we have only ex- 
plained how they are connected, and the condition 
necessary for their operation. We must confess our 
selves unable to offer from science any reason wh 
life should exist or why death should occur ; ther 
certainly appears no reason why an object once en_ — 
dowed with life should not live for ever, for the stat^^ 
of maturity might be prolonged for ever as it is ; 
there is nothing impossible in such a state : or such a 
perfected condition might arise at once and continue 
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for ever. If we could imagine a physiologist seeing 
for the first time an organic structure, such as the 
human frame, in a state of perfection, however 
closely he might examine it and however intimately 
he might know the structure, he could not, without 
the knowledge of experience, pretend to say there 
appeared any reason why death should occur; he 
would not indeed conceive such a thought as death. 
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There are some subjects referred to in the preceding pages 
which could hardly be sufficiently dealt with in their place 
without breaking the thread, therefore the following explana- 
tory remarks, though not given in any particular order, may 
prove acceptable. 

Organic matter. 

The simplest form of organic matter is that of solution, such 
as the serum of blood, and part of the lymph and chyle, pro- 
bably this simple form is endowed with vitality : but these 
fluids contain globules or minute molecules, which some have 
thought constituted the structure of the body, because various 
structures are said to be made up of " molecules aggregated in 
the form of fibres, lamellae, and membranes f this however is not 
admitted: it appears, nevertheless, that molecules in the form of 
cells are the simplest form of animal structure we have yet 
discovered, and all the tissues are developed from such forms ; 
we have already had occasion to refer to the simple form of a 
perfect plant as a simple cell, and a perfect animal also in the 
same condition, (infusory animalcule) still further, we find the 
germ of the highest animals also a cell : in some lower animals, 
the embryo resulting from the early changes in the geminal cell 
is seen to be formed of granules. According to Schleiden, cells 
are formed upon minute molecules or granules formed of still 
minuter nucleoli, by the deposition of a film upon them ; these 
cells become transformed in various ways in shape and texture, 
forming all the complicated organs of the body ; " the heart of 
the embryo beats while yet a mass of cells, united to all appear- 
ance by amorphous matter in which no fibres are seen, yet no 
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one would doubt that its motions depend then on the same pro- 
perty as at a later period, when its structure is fully developed." 
(Sharpey in Quain's AnatJ Certain parts of the perfect 
animal body are composed partly of cells ; as the ganglionic glo- 
bules of the brain and nerves ; the epithelium and epidermis, deli- 
cate insensible and in organised membranes, are also composed of 
nucleated cells, (Figs. 10, 1 1, 12,) with or without little hair-like 
bodies on them, which possess a remarkable power of moving ; 
even the pigment which covers the inside of the eye, and that 
which forms the colouring matter of the negro skin, is found to 
be formed of hexagonal cells containing the colouring matter 
in form of very minute granules. These examples of parts of the 
living body of such a simple nature, yet possessed of vital pro- 
perties, as proved in the motions of their cilia, suggest the 
thought that the highest animals do not differ from plants 
so much in the real nature of their elementary structure as 
in the complexity of their arrangement and the greater de- 
pendance of parts on the whole ; the function which can be per- 
formed by the perfected whole is another question. Some 
of the lowest animals are possessed of cilia as the means 
of moving about, or for carrying on their simple form of nu- 
trition ; the ova of some plants also possess the same organs of 
locomotion, C linger ;) the ciliated cells of epithelium " are 
endowed with the power of producing motion, and possess 
whatever organic apparatus and whatever physical or vital 
property may be necessary for that end ; single cells are seen to 
exhibit the phenomenon long after they have been completely in- 
sulated." (Sharpey in Quain^s Anat,) These little bodies 
are constantly wearing from off the surface of the body and 
tiiat of the mucous membranes ; perhaps this led Dr. Grant to 
sug'gest that the human body is an aggregation of animalcules 
ipvhich are constantly being shed, as it were, in an effete state. 

The movements of the vegeto animalcules of the ulothrix. 
Fig". 9. and their transformation into parts of the plant, are 
very wonderful, and form a very curious link between the 
animal and vegetable kingdom; those of the animalcules en- 
closed in the antheridia. Fig. 14, are equally mysterious. 

With regard to the ciliary and such-like movements. Dr. 
Sharpey seems to think they may be attributed to << vital con- 
tractility," but at present no certain explanation can be offered. 
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Movements of animals not caused by the tailL 

We have spoken of movements of the yoluntarj muscles 
which occur without the action of the will and even after death : 
of these are laughing caused bj tickling, sneezing by irritating 
the membrane of the nose as in taking snuff, winking the eyes 
when an object touches the eyelashes, coughing from irritation 
of the throat, the effect produced on the breathing by sudden 
sprinkling with cold water, and others : the beautiful action of the 
iris or coloured part of the eye in shading the sensitive portion of 
the organ is dependant upon an action of this kind, if a brilliant 
light be allowed to fall upon the eye, the pupil contracts, or 
more properly speaking, the iris spreads out and narrows 
the opening through which the light passes to the retina; 
the light does not act upon the irb, for if a small ray of light 
only be made to pass through the opening of the pupil, without 
touching the iris, the action takes place. Decapitated animals, 
more especially reptiles, exhibit these movements for a long time 
after death ; small pieces even of snakes and lizards move from 
the same action ; the tail of a newt will even swim in water 
as if it were alive, if it is scratched ; a horse just felled by the 
pole-axe is made to wink the eye, if the nostril is tickled or 
scratched, though the creature is essentially dead. 

The act of swallowing is in a great measure produced by 
this sort of action ; the morsel of food acts as the irritant to the 
nerves of the throat and gullet, the muscles contract upon it and 
it is swallowed ; so admirable is the provision for supporting life 
by food when the power of the will may be quite exhausted. 

Dr. Quain relates a case of a female child which lived five 
months healthy and strong till within twelve days of death, in 
which no brain existed, a little bulb only being found, though 
the spinal cord was entire. From these cases it will be seen 
that many important functions, which are governed by the will, 
may also be produced by stimulants from without, applied to the 
sentient extremities of the nerves ; but the spinal cord is requi- 
site for their occurrence, and it is considered to be the medium 
through which they are produced. 

Movements after death. 

The most astonishing of these is that of the heart ; this 
organ continues to move with considerable force for some time 
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after death in tbe higher animals, and the regular beating is not 
stopped if it be cut out altogether; in the lower animals it 
retains this property for a much longer time. It is thought that 
this is dependant on the nerves which it contains ; for if opium 
is placed on the inside of the organ, the rythmic movements soon 
cease, and if the spinal cord and brain are suddenly destroyed, 
the action ceases as suddenly. This is another remarkable in- 
stance of the tenacity with which important organs retain their 
vital function. The waving movements of the little hair-like 
bodies upon the surface of membranes continues for some time 
after death, and even upon pieces cut out from the body. In a 
fresh-water tortoise it continued for fifteen days, in parts sepa- 
rated from the animal and placed in water ; it is not destroyed 
by poisons nor by heated water of 180** applied for a moment. 
(Purkinje and Valentin.) 

Duration of life without food or air. 

It appears that simple animals can dispense with these stimuli 
for a long time. " Mollusca and insects, as well as the scorpion, 
have been kept for months without food. Serpents and tortoises 
also live for months without food, while man in the healthy 
state can scarcely survive a week. Several insects will live for 
days in mephitic gases ; the larvae of the oestrus, for example, 
according to the experiments of Van der Kolk, live for a long 
period in irrespirable gases. Molluscous animals have been 
kept during 24 hours under the air-pump. Reptiles live a very 
long time without respiring ; in water deprived of its air some 
few hours, according to Spalanzani and Edwards, and in water 
still containing air, from 10 to 20 hours : frogs, the lungs of 
which I had extirpated, lived 30 hours. The numerous ac- 
counts, however, of toads, &c. having been found living in blocks 
of marble, and in trees, are to be regarded as instances of de- 
ception and credulity, although Herissaut and Edwards kept 
reptiles alive for some little time enclosed in gypsum. But 
Edwards is convinced that gypsum is permeable to atmospheric 
air ; when the reptiles were surrounded both by gypsum and 
mercury, they died as quickly as if under water. The greater 
complication of the organization increases the state of de- 
pendance of the organs on each other. Simple «.Tiinnii.1faf there- 
fore live longer after injuries, than animals higher in the scale. 
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Revival from the state of apparent death is much more easy in 
the lower animaJs." (Muller,) 

Electricity in animals. 

Many physiologists consider the phenomena of life to be 
dependant upon electricity, Hunter and Abernethy especially. 
Meissner supposes that, "during the chemical process of re- 
spiration, the blood becomes charged with electricity ; that at 
the same time the electric fluid is distributed through the pul- 
monary nerves and the ganglionic system, and from them is 
communicated to the great nervous centres. He supposes fur- 
ther, that the brain, the seat of volition, being thus charged 
with electricity, excites the action of any desired organ by 
giving an electric spark to the corresponding nerve ; that the 
electric fluid sent to the muscles forms an atmosphere around 
each of the molecules, which by their union in a linear form 
constitute a fibre, and thus forces asunder at their middle the 
muscular fibres, which being firmly united at their extremities, 
contraction of the muscle is produced, just in the same way as, 
when several threads, with a number of pith balls strung upon 
them, are tied together at both ends, hung upon an electric con- 
ductor and electrified, the individual balls and threads are forced 
asunder, and the two ends of all the threads are approximated." 
(Muller.) — Dr. Philip endeavoured to prove that digestion was 
carried on by means of electricity supplied by the nerves to the 
stomach. Another experimenter ( Weinhom) declares, that hav- 
ing quickly destroyed the brain and cord of a cat, and supplied 
their place with an electric amalgam, the creature suddenly 
sprang up and ran from the table. Humboldt discovered that a 
frog's leg contracts if its nerve and muscles are touched at the 
same time by a muscle : Buntzen formed a pile of alternate 
layers of muscle and nerve : Prevost and Dumas found that a 
piece of muscle connected with a saline solution or blood, by 
platinum conductors, affected the galvanometer: Kaemtz con- 
structed dry piles of concentrated solutions of organic sub- 
stances, spread on thin paper. 

Very curious electric phenomena are seen in frogs at the 
spring time of year. Muller discovered that if the nerve of the 
leg be made to touch the skin covering the muscles of the limb, 
the muscles contract both at the moment of contact and sepa- 
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ration. Whether this electricity ii the result of the vital con- 
dition or merely produced hy the contact of different suhstances 
is uncertain. The production of movements in the muscles, by 
mere contact of the nerve, is very remarkable, and would lead 
us to suppose that currents of electricity existed in the nerves 
and the bdBy generally. Pouillet thought he had detected elec- 
tric currents in the needles inserted in the flesh in acupuncture, 
but this has not been verified. Vavasseur and Beraudi have 
asserted that needles, inserted in the nerves of a living animal, 
become magnetic, so as to attract iron filings. M. David says, 
that when a wire was inserted in a nerve of a living animal, 
electricity was shown at the moment the animal moved ; but 
these observations have not been confirmed, and Miiller finds 
that the frog's leg, which is the most delicate electrometer, is not 
influenced at aU by contact with a nerve subjected to irritation. 

It must be remembered, that all these efi^ects upon muscles, 
and even secretion of gastric juice, may be produced by sim- 
ple mechanical irritation of the nerves. Whether the nerves 
conduct any principle analogous to electricity or light, or whether 
they act by conducting, something like the vibrations of solid 
continuous bodies produced by any mechanical impression, is at 
present questionable ; the fact of the perfect distinctness of each 
filament of a nerve, from its origin at the brain to its end at the 
skin or other sensitive surface, and that when divided all in- 
fluence ceases until the cut ends are united, certainly favours the 
view of conduction of some kind. 

It has been ascertained that a low degree of electricity is 
produced in man in a healthy state ; that excitable persons have 
more free electricity than phlegmatic persons ; that the quantity 
is greater in the evening than in the day, and greater after the 
use of spirituous drinks. Women are more often negatively 
electric than men, who are generally positive, (^off and 
Ahrens,) 

Production of heat in animals. 

The temperature of the body is maintained at about 100^; 
this varies slightly in mammalia, being 95^ in the porpoise. In 
birds it is higher than in man. Young animals and old ones 
have not the same power of producing heat as those in maturity ; 
very young animals require to be constantly close to the mother, 
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or their temperature falls so much as to destroy life. Some 
ft.Tiinna.lg will resist the temperature of the polar regions (60* 
below zero) without becoming torpid, and others become torpid 
or hybemate at a few degrees above zero. Hybernation seems 
to be entirely dependant on temperature, as marmots ha?e 
been put to sleep in summer by being placed in an ice-house. 
The embryo possesses no independent heat, but derives it from 
the mother ; the heat developed subsequently and kept up in 
after life is dependant on the respiration, organic processes, such 
as secretion and nutrition, and the nervous influence. 

Production of new animals by shoots. 

This process bears a perfect analogy to the growth of plants 
by buds ; the bud of a plant contains the elements of a more 
complicated condition, and, as is well known, if placed in a 
position to receive nourishment, continues to grow and unfold 
itself, although separated &om its parent stem. But the leaves 
of some, which are more simple than buds, will grow, if planted ; 
indeed, it is proved that all the parts of plants are leaves 
variously metamorphosed ; even the stem alone is capable of 
growing and producing fresh shoots or individual parts. In the 
polype. Fig. 1, Plate II, we have the stem and branches, a 
common cavity running through both ; each shoot if separated 
becomes a new creature, but the whole animal is impelled by 
one will. If a polype without branches, corresponding to the 
naked stem of a plant, be cut in any direction, or pieces cut out, 
the portions so made become perfect creatures, with a digestive 
cavity and arms. Trembley found that the parts of two dif- 
ferent polypes would unite, if kept in apposition, and form a 
perfect animal which produced sprouts. Portions of the arms 
do not produce shoots, it is necessary that some part of the 
body should be taken ; so it appears that reproductive power is 
possessed by portions of an animal which have no especial form 
and properties as germs have, but consist of various parts of an 
aggregate. In plants all the tissues are produced from cells; 
the increase of filiform fungi, such as that of yeast, Fig. 7» 
Plate II, is begun from a single cell, from which another cell 
sprouts, and when this has acquired its ftiU size, it also gives 
out a little protuberance ; if these cells are separated, thej still 
produce fresh cells. (Cagniard,) 
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In tHe fungus, penicillum glaucum, Fig. 6, Plate II, an ad- 
vanced state is seen ; the tubular structure becomes divided into 
cells at the apex, which become the spores, and separate to 
become new individuals. In higher plants and animals new 
individuals are produced from special cells, which contain the 
germinal cell, (see Fig. 8, 8a, b, Plate II,) and these require the 
influence of fecundation before they begin to alter and grow 
into new individuals. 

Opinions of the ancient philosophers* 

Sensation, — ApoUodorus says, wq 5ta jSaicri^piac r« raQivTOQ 
aepoQ TO PXeirofjievoy avayyeXXerat, which Cudworth translates, 
^ the sense taking cognizance of the object by the interposed me- 
dium that is tense and stretched (thrusting every way from it 
upon the optic nerves) doth by that, as it were by a staff, 
touch it." 

Aristotle says that Democritus and others of the atdmological 
philosophers, make all sense to be touch, and resolve sensible 
<][ualities into the figures of insensible parts or atoms. 

PlatOy of the senses, says, " you must conceive that which is 
called a white or black colour not to be any thing absolutely 
-existing either without or within your eyes; but black and 
white, and every other colour, is caused by different motions 
made upon the eye -from objects differently modified ;" so that it 
is nothing either in the agent nor the patient absolutely, but 
something which arises from between them both. " Can you or 
any other man be confident that every colour appears to him 
just as it does to every man and animal, any more than tastes 
and touches, heat and cold do ?" He concludes with << i^kv eivai 
nvTO ica0' a^ro, dWct rtvi aiel ylyyetrdau" 

Memory, — Aristotle thought that children do not remember 
well on account of the softness of their brains, and old men oil 
account of the hardness and rigidity of their brain; supposing that 
the too great softness prevented the retention of impressions, 
and the hardness their production ; although this notion is 
crude enough, yet it agrees tolerably with what we meet with as 
the result of softening or hardening of the brain, the memory 
being very generally affected. 

Lud. Dolce, in his dialogues upon this subject, makes his pupil 
say, in reference to his theory of the situation of the faculties. 
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<< Benissimo io cio veggio ; et ogni cosa posta e coUocata al 
8U0 luogo," and explains, saying, << £, perche questa parte ^ pin 
humida di quelle, che fa bisogno, onde mal conserva le ricevute 
spetie." 

Life, — Aristotle speaks of seeds as life, ev ^vva/xei, corres- 
ponding precisely to Miiller's " potentiality." 

Mind, — The distinctions I have endeavoured to make out 
between mind, intellect, and soul, at p. 112, seem to have been 
admitted by the ancient philosophers ; they distinguished be- 
tween the spirit and the soul, calling the former sometimes vovq 
or wevfia : the latter, "^v^^rf, St. Paul confirms this in speaking 
of TTvevfia, yf/vxrif and (Ttofia. 

Specific Weight of JBrain, — At p. 193, in speaking of the 
weights of brains, it was suggested that observations on the 
density of brains would be useful : in Quetelet's work it is said, 
M. M. Leuret and Mitivie have commenced such observations in 
insane cases, and have determined the average as 1.031 water 
at 15°, being unity. 

Duration of Life, — The mean durability of life has increased 
of late years, partly in consequence of increased medical skiJI, 
partly from improvements in drainage, ventilation, and clean- 
liness. In the time of the Romans the average was 25 years. 
The Geneva Tables show, in 1750 to 1800, the average to be 
34 J; in 1832, 45 years 29 days; at Paris it is, amongst the 
better classes, 42 years ; in England, 50 years ; so that the 
number of years a child may be expected to attain now is double 
what it was at the commencement of the christian era.— 
(Finlayson.) 

Insanity and Idiotcy, — Although not subscribing to all tiio 
deductions M. Quetelet wishes to support, in his work on Man, 
there is much which, as the result of statistical observation, is 
worthy of notice ; he considers that with regard to age, mental 
alienation may be divided into imbecility in infancy, mania in 
youth, melancholy in mature age, and madness in advanced ajje. 

" It is between the 30th and 50th years that the imagination and 
reason are most productive, and by a singular contrast, it is also 
about the same age that mental alienation is most frequent, and 
the cure most difficidt. The intellectual life of man and the 
diseases of the mind especially develop themselves about the aijfe 
of 25 years, when physical development has almost ceased : man, 
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indeed,^at this age, is almost entirely developed, and it is at this 
time that the greatest tendency to crime is manifested." 

Esquirol says that insanity is in direct proportion to civiliza- 
tion. Idiotcy is a state depending on soil and material influences, 
whilst insanity is the product of society and of moral and intel- 
lectual influences. 

Idiots, — " In general we observe that in mountainous coun- 
tries there are many more idiots than in level ones ; and in plains 
where agriculture is pursued, we find more idiots than in towns ; 
ill France and New York the number of idiots is very small ; 
in Norway, one-third of the deranged ; in Scotland, one-half ; 
Wales, one-half ; England, about one-eighth. 

Proportion of Insane Persons to Population, 

Popalation. 

Norway 1 in 551 

England 1 in 783 

Wales 1 in 911 

Scotland 1 in 573 

New York 1 in 721 

France 1 in 1000" (Quetekt.) 

Chemical theory of Life, — From the fact that none of the 
vital processes either commence or proceed without chemical 
decomposition and presence of atmospheric air with a certain 
amount of heat, it has been argued that life was entirely de- 
pendant upon such chemical changes, that all its phenomena 
are chemical, and that life is nothing more than a chemical 
condition: it is true that certain kinds of mould, which is a 
minute and simple plant, are not produced if the substance on 
which it is formed be covered with oil or varnish, but still the 
ova or germs of this plant may be there and only quiescent, be- 
cause the changes to which the air conduces are prevented. 
The condition of life in the germ to which we have often al- 
luded remains unexplained ; however, it is asserted by several 
observers, that mould and even insects have been produced in 
closely stoppered vessels, more especially with the aid of currents 
of electricity, but these are viewed with great suspicion. 

There is little doubt that latent heat or that which forms 
a part of substances, influences both the form and qualities of 
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those Bubftaaees ; the effect of latent or combined heat in the 
liTing body may be yery important, because we kno^ that a cer- 
tain amount of heat is indispensable both for setting up and 
continuing life» and that a constant supply of heat is pro- 
duced by the various vital processes of the living system, the 
nerves especially, which we have seen are actuated upon some 
principle of conduction being necessary for this heat. 

In connection with these matters, it is curious that txuijit 
«f|eds are provided with an oil as part of their structure. Now 
the specific (combined) heat of oil is very great ; that of water 
being 1000, oil of turpentine is 426, nearly double that of any 
other substance not gaseous, and it requires a heat of 320® to 
boihoils. When an oil is exposed to a very low temperature, it 
does not become wholly solid ; a considerable portion remains 
fluid, and fluids contain more specific heat than solids, so that 
the seed is protected perhaps by this means. Water, we have 
8een» is necessary to living bodies ;. now it is also remarkable 
that the specific heat of water is iax gpreater than that of any 
other liquid or solid, and in the form of vapour it is still 
greater, being, as compared with that of air as unity, 1.9600. 
The form in which water exists in the animal and vegetable 
tissues may be allied to that of vapour, it is certainly not that of 
its ordinary liquidity. Then it must be remembered, that the 
ocean is an inexhaustible store of this necessary fluid. The 
necessity of heat and water to the form and production of 
crystals, and the influence of electric currents upon the pro- 
cess, as well as the peculiar condition of water in them, called 
"water of crystalization," which cannot be lost without de- 
struction of the form, are also matters which must not be Jost 
sight of, and are as inexplicable as the phenomena of life 
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